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PREPACE 


MosT readers know the difficulty as well as importance 
of the de Anima and Parva Naturalia of Aristotle; and 
any genuine assistance would be welcomed by students who 
desire to master them. A great deal has been done by 
editors and others for the elucidation of the former of these 
works and, indirectly, of the latter, so far as they involve meta- 
physics, or psychology in its higher reaches. No one,however, 
has been at the pains to glean and put together systema- 
tically, from Aristotle himself and his predecessors, whatever 
may explain or illustrate the parts of his writings essentially 
concerned with empirical psychology. The results of this, it 
should seem, would be useful not only to students of ancient 
Greek psychology, but also to readers who, perhaps knowing 
and caring little about Greek, might yet desire a clear and 
objective, even if brief, account of what was achieved for 
the psychology of the senses by the ancient Greek philoso- 
phers. The purpose of this book, within the limits defined 
by its title, is to present such an account; and it will 
rightly be judged according to the degree in which it fulfils 
its purpose. Among its most competent critics will be the 
student who may test its usefulness in connexion with the 
many passages on the interpretation of which it directly or 
indirectly bears. To such critics and others its author 
leaves it ; confiding less, however, in the merits of his work 
than in the fellow-feeling which all scholars, as well as 
students of philosophy, have for one who honestly grapples 
with their common foe, 7d dcadés, in whatever form this 
may present itself. 

The books used or consulted are named in the list given 
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below ; but wherever even a hint has been borrowed, the 
writer to whom obligation has been thus incurred will 
always be found referred to in the notes. There are many 
such references, especially to the publications of H. Diels; 
but the mainstay of the whole work has been the actual 
text of Plato, Aristotle, and Theophrastus. <A list of the 
Greek passages explained or discussed has been added at 
the end. In some—perhaps most—of these the points 
raised are of no great interest to scholars, but there is at 
least one exception; and it is hoped that what has been 
said on Arist. 452” 17-24 may be of some value. 

The author wishes to thank the Delegates of the Claren- 
don Press for undertaking the publication of this work. 
His thanks are also due to the Press Reader and Staff for 
their great care and accuracy. It remains for him, in con- 
clusion, to express his deep gratitude to Mr. W. D. Ross, 
Fellow and Tutor of Oriel College, Oxford, for kindly 
reading the proofs, and making acute suggestions from 
which much profit has been derived. He is indebted 
to Mr. Ross for having drawn his attention to Diels’ 
palaeographical correction of Arist. 985° 17, mentioned 
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GREEK THEORIES OF 
ELEMENTARY COGNITION 
FROM ALCMAEON TO ARISTOTLE 


INTRODUCTION 


§1. THE aim of the following pages is to give a close General 
historical account of the various theories, partly physio- P!™ 
logical and partly psychological, by which the Greek 
philosophers from Alcmaeon to Aristotle endeavoured to 
explain the elementary phenomena of cognition. The 
pre-Aristotelean writers who applied themselves to this 
subject, and of whose writings we possess any consider- 
able information, are Alemaeon of Crotona, Empedocles, 
Democritus, Anaxagoras, Diogenes of Apollonia, and 
Plato. We propose to set forth here their speculations, 
together with those of Aristotle, as to the so-called Five 
Senses, Sensation in general, and the psychical processes, 
such as Imagination and Memory, which involve the syn- 
thetic function referred by Aristotle to Sense, and named 
by his Latin commentators the Sexsus Communts. We shail 
concern ourselves as little as possible with metaphysical or 
epistemologica! questions, attending rather to what the 
writers above mentioned, together with Aristotle, did, or 
tried to do, for empirical psychology, to the extent which 
we have defined. Aristotle in his psychological teaching 
sums up for us the results of the work of his predecessors, 
whose doctrines he sifted and compared. Accepting, reject- 
ing, or modifying these, he developed a scheme of psycho- 
logy which in minuteness and comprehensiveness transcends 
anything of the same kind achieved before. But if this is 
to be thoroughly understood, it must be considered in due 
connexion with preceding schemes; and to place it in this 
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connexion we have here brought together all that can be 
positively ascertained of what earlier philosophers had 
bequeathed to him. This information we have arranged 
under three heads—I. The Five Senses; II. Sensation in 
general; III. The Sexsus Communis. The subject of each 
heading is dealt with in such a way as to exhibit the 
teachings of the successive writers from Alcmaeon to 
Aristotle respecting it ; and with regard to each of the five 
senses, also, the same order and division have been adopted. 

§ 2. All the philosophers above named held certain meta- 
physical theories which to some extent, no doubt, ruled 
their psychological thinking’. But though they were meta- 
physicians first and psychologists afterwards, the effect of 
their metaphysics upon their psychology was by no means 
as great as might be supposed. The extreme generality of 
their philosophic views in nearly all cases rendered it im- 
possible, or at least difficult, for them to effect a real junction 
between these and the particular phenomena of mind with 
which psychology deals. As regards the latter, all had 
before them the same concrete facts; and even those whose 
fundamental principles differed most widely may sometimes 
be found -giving similar explanations of the elementary 
phenomena of perception. Hence no grave injury to the 
practical vaiue of an account of their psychology need be 
apprehended from the fact that our study of the latter 
does not connect itself organically with a study of their 
respective philosophical theories. Theoretically, no doubt, 
such a connexion is not only desirable, but necessary. A 
philosophical history of psychology could not be complete 
without it. But psychology as a@ science may, and must, 


stand without metaphysics. Whether the psychologist isa | 


materialist or an idealist (or if the antithesis be preferred, | 
a spiritualist), he will, so far as he is true to the ee 


of science, deal with the elementary phenomena of percep- 
tion according to ascertained natural laws. If he touches - 


1'No one who reads this will be ignorant of what these theories — 
were; therefore it would be superfluous as well as tedious to give | 


a detailed statement of them here. 
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upon questions which exceed the bounds of phenomena, 
e.g. as to the nature of mind out of relation to the living 
organism, he passes the limits of science and therefore of 
psychology, as this term is here employed. As regards the 
study of mind, empirical psychology, assisted by physiology, 
will and ought to have the firs¢ word, though it cannot have 
the /ast. 

$3. The ancient Greek psychologists endeavoured to give Apprecia- 
observation its due weight in determining such psychological oe 
questions as they raised. For this reason they deserve to be See 
called the founders of psychological science. Their honest a 
differences from one another, as well as from their better 
informed successors, and their helpless ignorance of much 
which is now familiarly known and fundamental for psycho- 
logy, contribute to the curious interest which a history of their 
efforts has for a modern reader. ‘This history is, of course, 
largely a history of failure. Those, however, who know how 
far empirical psychology is still from the achievement of its 
aims will not hastily disparage the Greeks on this account. 
It was not so much the defectiveness of their psychological 
methods—defective as these were no doubt—as that of their 
physical and physiological science that rendered fruitless 
their best attempts to comprehend the elementary facts of 
sense-perception, and to place them in an intelligible con- 
nexion with their conditions. The most ancient Greek 
psychologists treated psychology as an integral part of 
physics or of physiology. With the possible exception of 
Anaxagoras, they looked upon ‘knowing, for example, as 
one of the many properties of matter. Problems as to the 
mature of space, critically considered, lay beyond their 
horizon. They never asked how it comes to pass that we 
‘project’ our percepts in an extra-organic space, and fall 
into the habit of speaking of them as outside ourselves. 
Questions of the objective existence of things whose quali- 
ties are perceived or known only in virtue of our faculty of 
cognition did not come up for discussion until some centuries 
after Thales. Before the Sophists—or ‘die Sophistik ’—all 
agreed that there is on one hand such a thing as ¢ruth 
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(however difficult to discover sometimes), and, on the other, 
such a thing as its opposite, error or falsehood. ‘The spirit 
of the Sophistic age, however, dissolved the barrier which 
divided Truth from Error, making a new departure neces- 
sary if philosophy and science alike were not to cease 
utterly among men. For want of positive knowledge and 
of method, science and philosophy alike were ultimately 
endangered in the confusion to which undisciplined specula- 
tion led the followers of Heraclitus. 

As regards scientific method, it was not to be expected that 
it could exist at a period when logic—deductive and induc- 
tive—was as yet unknown, and when the provinces of the 
various departments of thinking had as yet no boundaries 
assigned to them. As regards positive knowledge, again, 
the disadvantages under which the Greek psychologists 
laboured were insuperable. Pure mathematics had advanced 
to an important degree of attainment, but empirical sciences, 
e.g. physics and physiology, were in their infancy. Even 
Aristotle, like his predecessors, with whom he so often 
places himself in controversy, possessed only the scantiest 
means of physical observation. In fact, observation did 
not go beyond what could be accomplished by the naked 
eye. Physical experiments only of the most rudimentary 
kind were possible at a time when, of all our varied mathe- 
matical and physical implements, inquirers had to content 
themselves with what they could achieve by the aid of 
the rule and the compasses. ‘Chemical analysis, correct 
measurements and weights, and a thorough application of 
mathematics to physics were unknown. The attractive force 
of matter, the law of gravitation, electrical phenomena, the 
conditions of chemical combination, pressure of air and 
its effects, the nature of light, heat, combustion, &c., in 
short all the facts on which the physical theories of 
modern science are based, were wholly, or almost wholly, 
undiscovered.’ In their attempts at psychology under such 
circumstances it is not to be wondered at if they met with 
but little success. They had, for example, to arrive at 

* Vide Zeller, Aristotle, i. p. 443, E. Tr. 
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a theory of vision without a settled notion of the nature 
of light, or of the anatomical structure of eye or brain. 
They had to explain the operation of hearing without 
accurate knowledge of the structure of the inner ear, or 
of the facts and laws of sound, or at least with only some 
few mathematical ideas gleaned from the study of har- 
monics. Physiology and anatomy, chemistry and physics, 
as yet undifferentiated, lay within the body of vague float- 
ing possibilities of knowledge studied by them under the 
name of Nature. For want of a microscope their examina- 
tion of the parts of the sensory organs remained barren. 
They had no conception of the minuteness of the scale on 
which nature works in the accomplishment of sensory 
processes and in the formation of sensory organs. The 
retina, as well as the structure of the auditory apparatus, 
was wholly unknown to them. The nerve-system had not 
been discovered, and the notions formed of the mechanism 
of sensation and motion! were hopelessly astray. The 
veins, with the blood or (as some thought) the air coursing 
through them, were looked upon as discharging the functions 
now attributed to the sensory and motor nerves. Even 
Aristotle did not know the difference between veins and 
arteries. When this difference was first perceived, it was 
for a time still supposed that the veins conducted the blood, 
the arteries the air. Perhaps the climax of our surprise is 
reached when we find Plato of opinion that not only air, 
but also drink, passed into the lungs*. Yet in this opinion 
Plato was at one with the best, or some of the best, 
medical teaching of his time. As early as Alcmaeon of 
Crotona the brain had been thought of as the central organ 
of sentiency, and, in short, of mind; and Plato held that it 
was so. But Aristotle, again, declares this to be untrue, 
and holds that the heart is the great organ of perception 


1 Vide Galen. de Placit. Hipp. et Plat. §8§ 644 seqq.; especially 
’Epagiorparos [294 B.C.] pev ody, ef kai uy mpdader, GAN emi ynpws ye Thy 
adnOy Tov vevpav apxnv Katevdnoer® *ApictoréAns S€ péxpt mavtds ayvonoas 
eixdt@s amopet xpetav eimrety eykepddov. 

2 Timaeus 70 Cc, 
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and of mind so far as this has a bodily seat. Empedocles 
had supposed the blood, especially that in the region of 
the heart, to be the locus or habitation of mind. Thus 
ignorant of, and therefore free to differ about, cardinal 
facts and laws of anatomy, physiology, and physics, the 
ancient Greeks were unable to make real advances towards 
explaining the conditions of the most obscure of all pheno- 
mena—those of Mind. 

§ 4. Under these circumstances many of the Greeks, 
perhaps feeling the hopelessness of such attempts at em- 
pirical psychology, occupied themselves for the most part 
with discursive speculations which really aimed at little 
more than the clearing up of common ideas or words. 
Thus Plato’s Theaetetus is largely occupied with an endeavour 
to determine the meaning of émornyun, or knowledge. Dis- 
quisitions on methodology, too, came to receive much 
attention from Plato as well as Aristotle ; but the scientific 
experimental work itself, on which real advance depends, was 
lacking. Laborious efforts of genius like Plato’s ended, 
too often, for the time in the production of categories, 
which, however they may have enriched philosophy, left 
empirical psychology no better off than it had been before. 
But in place of empirical there came a sort of dialectical or 
‘rational’ psychology, studying, or professing to study, the 
soul and its faculties per se, apart from experience and from 
organic life in this physical world. With this form of 
psychology, whether it shows itself in Aristotle or in his 
predecessors, we shall here have as little as possible to do. 

§ 5. In order that we may most conveniently illustrate 
the progress of psychological speculations, we shall allow 
the authors of these speculations to a great extent to speak 
for themselves through the medium of a translation. Some 
commentary will be, occasionally, necessary not only to 
explain particular dicta but to exhibit special doctrines in 
their due relationship to others. 

Our first and greatest authorities for the history of 
psychology, as of so much else in philosophy and science, 
are of course Plato and Aristotle, especially the latter. We 
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shall avail ourselves also of the valuable fragment of Theo- 
phrastus de Sensu. The information derived from these 
writers as to the tenets of previous thinkers has always 
to be scanned. closely in order to discover whether it is 
objectively true, or whether allowance has to be made for 
differences of standpoint, or for misrepresentation due to 
antagonistic attitudes. Still we are most favourably 
situated when we have Plato, Aristotle, and Theophrastus 
as our guides. Records such as are preserved in the pages 
of incompetent historians of philosophy or compilers of 
philosophic dogmas who may have lived several centuries 
after Christ, when the works of some of the authors with 
whom they deal were no longer extant or only survived in 
doubtful tradition, must be received with steady scepticism 
and tested by every means in one’s power. In many cases 
these records contain intrinsic proof of untrustworthiness ; 
and they are nearly always tinged with the colour of later 
theories which had superseded in the popular mind those 
promulgated by the earlier psychologists. Thus much of 
what is ascribed in Stobaeus or the Pseudo-Plutarch to 
Democritus is, from the terms in which it is couched, 
evidently contaminated with the teaching of Epicurus ; 
much that is ascribed to Plato or Aristotle is expressed 
in the terminology of Stoicism. 

§ 6. We shall commence by giving a detailed account of 
what the writers already named in § 1 each had to say 
of the particular functions, organs, &c. of seeing, hearing, 
smelling, tasting, touching; of the objects of these senses 
as such, and of the media through which the objects were 
supposed to operate. Next we shall present such theories 
as they have left on record of sensation in general, and 
of the faculty (referred by Plato to intelligence, by Aristotle 
to sense) which compares and distinguishes the data of the 
particular senses, and to which such activities as those of 
imagination and memory belong. Finally, we might be 
expected to discuss the connexion between the faculty of 
sense and that of reason, With this subject, however, we 
shall at present have nothing to do. To discuss it would at 
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once take us beyond the limits which we have prescribed 
for ourselves. The nature of the process, if process it can 
be called, which leads from the elementary phenomena of 
cognition to the higher functions of thinking, cannot be 
scientifically in any real sense explained, but must long 
remain obscure in a sort of metaphysical twilight. The 
same is true of the process which leads from purely 
physical to psychical functions; if indeed we are within 
our rights in thus contrasting them. We have chosen to 
restrict ourselves to the more positively intelligible subject 
of empirical psychology, and to the contributions made to 
the advancement of this by the ancient Greeks. 

§ 7. The conception which the Greeks formed of the 
conditions of psychology was not lacking in comprehen- 
siveness. They saw that it demanded for its successful 
prosecution a thorough knowledge (a) of the stimulus of 
perception ; (4) of the organ of perception as well as of the 
whole organism; and (c) of the medium which somehow 
connects the object with the organ, and by the help of 
which the stimulus takes effect in quickening sensation so 
as to bring the object home ‘to consciousness. Thus 
a psychological interest not only excited them to physical 
inquiries but aroused them to investigations which have since 
culminated in anatomy, physiology, and histology. But 
they had only vague anticipatory conceptions, such as 
enabled them to put questions which they were utterly 
unable to answer, although upon the answers depended the 
progress of psychological knowledge. Thus for centuries 
this subject remained totally unprogressive. Any useful 
progress made by it in modern times has resulted chiefly from 
advances made in physiological and physical knowledge. 
If with all that biology, chemistry, and physics can do to 
help it forward, the most interesting questions of psycho- 
logy are still unanswerable, or at least unanswered, it is 
easy to see how fruitless the most intelligent attempts of 
the ancients were doomed to be in dealing with such 
questions before these auxiliary sciences existed. 


eee eT ive SENOES 


THE ANCIENT GREEK PSYCHOLOGY 
OF VISION 


§ 1. THE speculations of the ancient Greeks as to the Ancient 
conditions of seeing, and the nature of the proper object of pe ae 
vision, may be chosen to illustrate the strength or weakness as to the 
of their whole position in elementary psychology. The eee a 
capital of knowledge which they possessed respecting the 
facts of seeing was of the scantiest and most superficial 
kind. They knew (as the most ignorant person knows) 
that the eye is the organ of sight, and that without light 
the eye cannot see; that, besides light and the eye, an 
object is also necessary for vision ; and that, moreover, the 
relationship of the eye to the organism, or certain parts of 
it, requires to be considered before seeing can be fully 
explained. Of most of the clear and fine distinctions 
marked by modern anatomy and physiology between the 
various parts of the visual apparatus the Greeks, from 
the time of Alcmaeon to that of Aristotle, were totally 
ignorant. They had not noticed the retina; they knew 
of the crystalline lens as an anatomical fact, but had not 
any notion of its refractive properties, or of the eye as an 
optical system. They were hopelessly ignorant of the 
mechanism and need of optical adjustment or accommoda- 
tion. Such were their shortcomings in physiology, and 
consequently in the empirical psychology of vision. 

§ 2. I. Almost all the early attempts at a theory of The chief 
vision agree in regarding the ‘pupil’ of the eye as a matter (“7% 
of primary importance for visual function}. Greek 


1 The Greek xépn and Latin upula, or Jufilla, as meaning ‘pupil,’ are 
both named originally from the circumstance that an observer looking 
into a person’s eye can see in the dark central spot an image of himself 


psychology 


of vision. 
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II. Another fact which greatly influenced this branch of 
study was that when the eyeball is pressed, or moved hastily, 
in darkness, a flash of light! is seen within the eye. From 
this was drawn the conclusion that the eye has within it a 
native fire, and that on this native fire, not less than upon the 
image in the pupil, its faculty of vision somehow depends. 

III. A third fact which formed a basis of visual theory 
was that the interior of the eye is found to contain aqueous 
humours—roughly called ‘water’ by the Greeks. The 
functions of the retina being altogether unknown, and the 
optic nerves being perhaps known, but certainly not known 
in their true character, the primary business of the early 
psychologists who treated of vision seemed to be, to 
determine the parts played in vision by the zmage, the 
fire, and the wader, respectively. As regards the assumed 
intra-ocular fire, the question was frequently agitated, 
whether its rays went forth from the eye as from a 
luminary, and (either by themselves or in combination with 
a column of light proceeding from the object) as it were 
apprehended the object of vision, and brought it within the 
purview of ‘the soul’; or whether the fire merely lurked 
within the periphery of the eye, and there seized the image 
which, coming to it from outside, was reflected in the 
aqueous interior, as if in a mirror. The seat of the inner 
fire was the pupil, which, at least from the time of 
Empedocles, was identified generally with the ‘lens.’ With 
these facts before us we shall be better prepared to under- 
stand the purport of the extracts which are to follow. We 
reflected there. This is dwelt upon by Plato (?) Adcid. i. 132 E kai ro 
6POaApe & dpopev Everri Te Tov ToLvovTwy (SC. Tdv KatémTpav)}; .. . evvEe- 
vonkas ody Stet Tov €uBérovtos eis tov dpOadpdv TO mpdc@mov éeudaiverat 
év TH Tov Kat avriKpv bet Gomep ev katémtp@, O 63) Kat Kdpynyv Kadodper, 
eld@Aov by Te TOU eBdérovros. This image of B mirrored in A’s eye 
and seen there by B, was by many regarded as the essential objective 
equivalent of the psychic fact that A sees B, just as if it were an image 
on A’s retina, not in the pupil of A’s eye. This early view of kédpn 


was, however, soon modified. It came to represent what is now called 
the ‘lens.’ Cf. Theophr. de Sens. § 36. 


* The Greeks knew nothing of pressure of the eyeball serving as 
retinal stimulus, and so causing this sensation of light. 
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shall consider these according as they bear upon the organ 
(or function), the medium, or the object of vision. It is to 
be noticed that Alcmaeon, with whom we begin, has left 
us no information on what he conceived to be the nature 
of the medium or the object. His recorded views are con- 
cerned only with the visual ovgaz, its functions, and its 
relationship to the organism as a whole. 


Alcmacon of Crotona. 


§ 3. ‘Seeing takes place,’ says Alcmaeon |}, ‘ by reflexion a 
in the diaphanous element.’ ‘Alcmaeon of Crotona? held ook 


that the eyes see through the environing water. That|each oe 
eye] contains fire is, indeed, manifest, for a flash takes place 
within it when it receives a stroke. It is with the glittering 
and diaphanous element, however, that it sees, whenever 
this reflects an image (davtipatvn), and it sees better in 
proportion to the purity of this element %.’ 

Chalcidius* tells us that Alcmaeon was the first to 
practise dissection, and that to him, as well as (long after- 
wards) to Callisthenes and Herophilus, many important. 


1 Stob. Ecl. Phys. i. 52 (Diels, Dox., p. 404, Vors. p. 104). I have 
translated Diels’ (Dox. proll. p. 223) suggestion. dyrikappw for MS. 
dvridnWw = ‘apprehension’ by the diaphanous element, which still 
brings us to the idea of reflexion. “AvtiAayy iv = reflexion, corresponds to 
the avripaivn of Theophr. § 26; see next extract. To ascribe ‘apprehen- 
sive’ power to the d:adaves within the eye is quite out of keeping with 
the doctrine of Alcmaeon, nor is he likely to have employed the term 
dvriknyis. Indeed it surprises one to find even 76 diahavés—a distinc- 
tively Aristotelean word in this connexion—ascribed to him. 

2 Theophr. de Sens. § 26 (Diels, Vors., p. 104). 

> Wachtler, de Alc. Crot. (Teubner, 1896), p. 49, refers ro o7iABovre 
here to the fire and 7 d:adavet to the water within theeye. But oriABeuw 
is not often found used of the gleam of fire (which would rather be 
Adprev), whereas it is regularly used of lustre, and of the glittering of 
water. Cf. Arist. 3709 18 daiverar 76 Vdop oridBew, and 561% 32 vypov 
éveott evkoy Kai uypdv, oPddpa oridBov. Both participles should, 
notwithstanding the repetition of the article, be referred to the same 
thing, viz. the ‘ diaphanous’ element in which the image is said to be 
reflected. C. Baumker (Avist. Lehre von den dussern und innern 
Sinnesvermogen, p. 49) notices that in the passage above translated, the 
words dpay d€ r@ aridBorte kai r@ Otadhave: form an iambic trimeter. 


* In Plat. Tim., p. 279, ed. Wrobel, pp. 340-1, ed. Meursius. 
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discoveries respecting the anatomy of the eye and the 
optic nerves are due. It is not possible, however, to 
determine from the words of Chalcidius how much of the 
anatomical knowledge of which he speaks was discovered 
by Alcmaeon, and how much by the others ; nor can much 
weight be assigned to the authority of this commentator on 
such matters. But, according to the Hippocratean treatise 
Tlep) Sapxév (or ’ApyGv), the connexion between eye and brain 
is formed by a ‘vein’ passing from the membrane which 
covers the latter to each of the two eyes. Through this 
‘vein’ the viscous substance of the brain is said to prolong 
itself into the eyes, where it forms the transparent mem- 
branes which cover the eyes. In this the light and all 
bright objects are reflected, and by this reflexion we see. 
Things, again, are seen because they have brightness, and can 
therefore be reflected by the transparent membrane of the 
eye. This fact of reflexion, according to the Pythagorean 
theory 1, is accomplished by ‘a visual ray’ from eye to 
object, which reaching the object doubles back again to 
the eye, like a forearm outstretched and then bent back again 
to the shoulder”. The above pseudo-Hippocratean tract 
may (as Siebeck says) really present us with an account of. 
Alcmaeon’s theory of vision. ‘The membranes, of which 
there are many protecting the visual organ, are diaphanous 
like the organ itself. By means of this quality of diaphan- 
ousness it reflects (dvravyet) the light and all illuminated 
objects; accordingly it is by means of this, which so 
reflects, that the visual organ (76 dpéov) sees 3.’ 

§ 4. According to Alcmaeon, therefore, it would seem 
that vision is effected by the ‘image,’ azd by rays which issue 
from within and pass outwards through the water; that 
these rays emanate from a fire within the eye; as if the 
glistening and diaphanous element in the eye were merely 


* It is not improbable that Alcmaeon was to some extent influenced 
by the Pythagorean teaching: vzde Arist. Med. i. 5. 986% 29; Siebeck, 
Geschichte der Psychologie, i. 1, pp. 103-106. 

= Cf. Plut. £pz7. iv, 145 Diels, Dox, p. 405. 

* Cf. Hippocr. viii. 606 L.; Diels, Vors., p. 104. For dvravyet cf. Eur. 
Or. 1519, and avrnvye wédas, Stob. Flor. ii. p. 392 (Teub.). 
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instrumental. If, as is probable, Alcmaeon, with the towards 
Pythagoreans and other mathematical philosophers, held Vist! ™* 
that seeing is accomplished by means of such rays issuing 
from the eye, we may suppose that the reflexion in the 
eye, which is instrumental or subsidiary to vision, is the 
result of this process: that the visual image is collected 
somehow by the energy of the internal fire, going out to 
the object and thence returning to the eye with its impres- 
sion, which is there mirrored in the diaphanous element}. 
Thus the fire would represent the ‘active’ force of vision, 
while the water would serve to bring the object seen home 
to the eye itself. The fact of the fire-flash was regarded 
as demonstrating the presence of fire in the eye, and a 
function had to be assumed for this fire in connexion with 
seeing. The presence of the watery element was manifest, 
and it, too, required to have its visual function explained, 
which was most simply done, as it appeared, by making 
the water the mirror in which the image in the ‘pupil’ 
(also manifest to observation) is reflected. Considering the 
natural obscurity of the act of vision on its psychical side, 
we need not look for greater accuracy or consistency of 
view than this on Alcmaeon’s part. But there is a popular 
confusion lurking in the position thus described. The 
‘visual ray’ hypothesis, which makes seeing an ‘act’ of the 
mind or of the eye, cannot be really harmonized with 
the other hypothesis by which the eye with its aqueous 
humour is regarded as a mere mirror reflecting objects as is 
done by a standing pool ?. 


1 Though d:adavés strictly means ‘transparent,’ and a purely trans- 
parent substance would reflect no image, this does not prevent the use 
of the word in such connexion as the present by all writers including 
Aristotle. Water and air were held to be diaphanous and yet the 
great instruments of reflexion. Of course when they do ‘reflect’ 
images there are present conditions which modify their mere ‘ trans- 
parency’ and render such reflexion possible. 

2 It is hard to agree with Prantl, Avzist. Ilept Xpwopdrav, p. 37, that 
Alcmaeon’s statement regarding vision and its organ are in harmony 
with and anticipate those of Aristotle. Aristotle distinctly denies that 
the eye contains fire, and explains the ‘ flash’ differently from Alcmaeon. 
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Empedocles. 


Empe- § 5. According to the doctrine first enunciated by Empe- — 
maeol docles, like perceives like. All bodies are formed of the four 
view of his elements, earth, air, fire, water. All have passages (aépou) 
ace or ‘pores’ in them, and from all emanations or effluences 
- as (aéppotar) come, and enter into the said pores or passages. 
questions of Thus all bodies are in a state of physical communion, and 
on all interaction whatever between bodies depends upon the 
sense. facts thus stated. On this basis it is that Empedocles 
see founds his theory of perception. Emanations from what we 
pupillar may call the percipiendum, or object, enter into the pores of 
ra. ae percipiens, or percipient organ. These emanations, to 
result in perception, must be ‘symmetrical’ with the pores : 
if they are either too small or too large for these, no per- 
ception takes place. Hence it is with the eye only that we 
see, although emanations of colour pass into the pores of 
other organs also; for these emanations are symmetrical 
with the pores of the eye, not with those of the other parts. 
In the same way, the eye is incapable of perceiving odour, 
as the emanations of this, which are symmetrical with the 
pores of the olfactory organ, are not so with the pores of 
the eye. The specific differences of the sensations and of 
their objects are thus the result of differences in the pores of 
their respective organs which restrict them to the reception 
of certain kinds of emanations, thus destined to be charac- 
teristic of them. Different organs, or organs with different 
pores, take different impressions of the same object. Thus 
Empedocles thinks he explains sense-perception when he 
shows how the objects of the extra-organic world enter 
into the bodily organs. In general his explanation of seeing 
is the following :—The eye, like all other things, is consti- 
tuted of the four elements. In its interior is fire; next 
outside this comes water ; both being again enclosed by air 
and earth. The whole eye is compared by him to a lantern 
in the centre of which (corresponding to the crystalline lens) 
is the fire. Between this and the earthy cornea comes the 
water, which is separated from the fire by a fine, delicate 


membrane. The fire can penetrate these outwards, as light 
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passes through the sides of a lantern, while emanations 
from objects also can come in, so that according as they 
proceed from bright or from dark objects they may enter 
into and pass through the corresponding pores of the fire 
or of the water. ‘ By like we know like.’ With the intra- 
ocular fire we perceive the emanations of fire, i.e. whzte ; 
with the water we perceive those of water, i.e. dlack; 
and so on. The pores of the fire and those of the water 
alternate in the eye; and the fire being able to pierce the 
water, we may suppose them thus arranged at the outer 
surface of the eye, so that both meet the emanations from 
objects at this outer surface. Empedocles, who never men- 
tions the pupillar image, does not explain any colours in 
detail save white and black, as above. Stobaeus! tells us 
that he looked upon four colours as primary: white, black, 
red, green, corresponding to the four elements. Normal 
vision he considered to depend on the due proportion in 
the eye of fire and water—the ocular elements essential to 
vision. As will be seen below, it is not easy to ascertain 
how far the rays of fire passed outwards: whether (a) 
merely through the water to the outer surface of the eye’, 
or (4) all the way to the object, however distant®. The 
third possibility, that the inner fire formed a junction with 
the emanations from the object at some point intermediate 
between this and the eye, cannot, on any positive authority, 
be ascribed to Empedocles, but would seem to constitute 
the distinguishing feature of Plato’s visual theory. 

§6. Diels * suggests that Empedocles may have derived Organ and 
his knowledge of the structure and functions of the eye from ee 
Alcmaeon. But, like Alcmaeon, he was himself a physician, eg to 
nor does he speak on these subjects like one who took his docles. 
information at second hand. The most interesting passage 
of Empedocles on the constitution of the eye is one con- 
tained in the verses of his poem [lept ®’cews, quoted by 
Aristotle in the tract de Sensu®. It is as follows: ‘As when 


"tcl. 1 16; Diels, Vors., p. 181, ox. proll. p. 222; 

2 So Siebeck, Gesch. der Psych. i. 1, p. 271, thinks. © 

8 péxpt Tav dorpev, Arist. 438% 26. 

* Vide Wachtler, Adcm., p. 49. ® Arist. 437° 23 seqq. 
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one who purposes going abroad on a stormy night maketh 
him ready a light, a gleam of blazing fire, adjusting thereto, © 
to screen it from all sorts of winds, a lantern which scatters 
the breath of the winds as they blow, while the fire—that 
is, the more subtile part thereof—leaping forth shines along 
the threshold with unfailing beams: thus then did Nature 
embed the primordial fire pent within the coatings of the 
eye, videlicet the round pupil, in its delicate tissues, which 
had been pierced throughout with pores of wondrous 
fineness, and, while they fenced off the deep surrounding 
flood, allowed the fire—i.e. the more subtile part thereof— 
to issue forth (diéeoxov) . . .. Empedocles here describes 
either Sicis, or perhaps more especially ’Adpodirn, as having 
stationed the primeval fire in the lens of the eye, like the 
light in the centre of a lantern, the capsule of the lens 
corresponding to the transparent sides of the lantern. 
Myviyéiv, which Alexander refers to the capsule of the 
lens (6 tiv Képny Teptexwv xiTSv), may, however, refer to the 
outer coatings of the eye, while Aemrnciw dOdvnor refers to — 
the capsule of the lens itself. At all events, the finer part 
of the fire darts forth through these membranes and through 
the water, as the light does through the sides of the lantern ?. 

‘And the flame innocuous gat for itself a small portion 

1 See Prof. Burnet’s Larly Greek Philosophy, p. 231, and Diels, Vors., 
p- 206. The latter renders as dé rér’ év pnvtyEw xrr. ‘so barg sich 
das urewige Feuer damals (de7 der Bildung des Auges) hinter der 
runden Pupille in Haute und diinne Gewdnder eingeschlossen.’ If, 
with Diels, giving up the play on xovpn, we make zip subject of Aoya¢ero, 
we may explain that the ‘ primordial fire exsconced (or ambushed) itself 
in the round pupil.” There is no need of 7 in v. 8. In fact it injures the 
sense, as d0évyat Xox. seems to refer to a further process, not co-ordinate 
with €epypéevov. He translates écov ravamrepoy fev in vv. 5 and 11 ‘ weil 
es soviel feiner war, but the dcov is limitative, indicating the precise 
amount of the fire which was capable of leaping forth, the same to which 
Plato, 7zm. 45 B-C, refers in the words rod mupds daov rd pév Kaley odk 
€axe, TO O€ mapexerv Pos jyepov. The expression xara Bnddv seems to 
favour Siebeck’s view (of. cit., p. 271) that Empedocles contemplates a 
co-operation between the fire from within and the dwéppo.a from without 
at the surface of the eye. There seems to be no sufficient reason for 


following Alexander in rendering these words by xara rép ovpavdv, as 
Diels does in his ‘zum Firmament.’ 
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of earth (in the formation of the eye)!” The eye was 
formed of the elements, for Empedocles further says: ‘ Of 
these (elements) divine Aphrodite made up the fabric of the 
tireless eyes *,’ 

§ 7. In these passages we notice that no reference is Empedo- 


les’ doc- 
made by Empedocles to his doctrine of pores and emana- tin i 


tions, so fundamental for perception. Aristotle, too, ‘pores’and 
emana- 
observes * that Empedocles, while at one time explaining tions’: its 


vision, as we have seen, by means of fire issuing from the bearing 
upon visual 


‘lens, at other times explains it by daéppota, as if imputing function. 
inconsistency to his theory of vision’. It is not easy to 
assent to the suggestion of mere inconsistency ; yet on the 
other hand it is difficult to reconcile the two standpoints 
here contrasted. There is indeed another record which 
seems to bear upon the matter. ‘Empedocles mixed the 
rays with the images, calling their joint-product by the 
compound term vay-image®. But this passage is intrinsi- 
cally suspicious. By the ef4wAa would seem to be intended 
something between the dmédpporat of Empedocles and the 
eidwdka Of Democritus and Epicurus; and the theory here’ 
ascribed to Empedocles, of the mixture of the rays with the 
amdéppotat to form the dxtiveldwdov, reminds one too much 
of the distinctively Platonic theory known later as the 
cvvatyera®. Empedocles and Plato both accept the existence 


1 Simpl. ad Arist. Phys. (Diels), p. 331. 3 (Diels, Vors., p. 206). 
Simplicius instances this, because of the use of the word rvye here, as 
illustrating the fortuitousness of the formation of things according to 
Empedocles ; in which he overstrains the meaning of this word. The 
position of the adjective is noticeable in the words 7 d¢ PAdE Adetpa: it 
seems to give it conditional force, like that given by écov ravawrepor, 
reducing the Pddé referred to to what Plato calls has jpepov. 

2 Simpl. ad Arist. de Caelo (Diels), p. 529.21 (Diels, Vors., p. 206). 
From this we conjecture that in the passage quoted by Aristotle the 
subject of Aoxd¢ero was also ’Adpodirn. 8. De Sens, dae: 

* The words of Stob. £c/, i. 52 (Diels, Dox., p. 403) mpds To dia tev 
axrivey kat mpos TO dia toy cid@dov (’EpmedoxAns) éxdoyas mapéxerat merely 
repeat what Aristotle here says. 

° Plut. Zfzt. iv. 13 (Diels, Dox., p. 403) "EpmedoxAns trois eid@dous 
Tas aktivas avéperse mpocayopevoas TO yryvdpevoy axtweidwdroy (Diels’ 
correction of axrivas eid@Aov) ovvOerws, Gal. H. P. 94. 

° Timaeus 45 B seqq. 
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and agency of the intra-ocular fire; but the former, at least 
in his own verses, has nothing to show that he held, as Plato 
did, the theory of a confluence of the rays from the eye 
with the emanations from objects. The notion of an eiéAov, 
too, i.e. an image pictorially resembling the object, is quite 
foreign to the visual theory of Empedocles and of Plato’, 
though proper to that of Epicurus, and (if we can trust the 
references in Aristotle and Theophrastus) used also by 
Democritus for the immediate object of vision. From 
Aristotle’s argument against Empedocles, in which he urges 
that vision is not, as the latter thought, due to fire issuing 
from the eye, and from the words of Empedocles himself @és 
(or wip) & &£m diaOp@cxor xré., it is certain that, according to 
the opinion of the latter, the essential constituent of the eye 
—the dytyiov sip—was a principal factor of vision *, which is 
effected by visual rays proceeding outwards. From the 
statements of Theophrastus (§ 9 zzfra), again, it is equally 
certain that according to Empedocles vision, like the other 
senses, is effected by daéppo.at. How are we to harmonize 
the two positions? They must be regarded as comple- 
mentary parts of one theory. We really do not know how 
far outwards Empedocles regarded the rays as proceeding. 
If we assume that they merely went so far as to meet the 
avdppo.at, this will to some extent help us toa reconciliation 
of the views attributed to Empedocles by Aristotle. The 
assumption would®, however, bring the theories of Plato and 
Empedocles into very close connexion, and tend, at least, 
to justify Zeller’s view of their affinity or identity ¢. 

§ 8. Empedocles, holding that ke perceives like, connects 
his doctrine of visual perception with that of the four 
elements, thus: ‘With earth we see (é7é7aper) earth, with 
water we see water ; with air we see the bright air ; with fire 
we see destroying fire ; just as with love we | perceive] love, 


1 In Soph, 266 B-C, Adc. i. 132 E &c. visual theory is not discussed. 

? In this point Empedocles is at one with Goethe in his Fardenlehre, 
though the German writer does not observe the agreement. 

* Notwithstanding what Mr. Archer-Hind says Plato, 77m., p. 156. 

* Zeller, Pre-Socratics (E. Tr.), ii. 166-7 n. 
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and with hate, baleful hate?’ ‘Some hold that each and tions ’ both 
every affection results from the agent in its ultimately peng 
simplest and most essential form entering through certain theory of 
pores of the patient ; and they say it is in this manner that °” 
we see and hear and exercise all the other senses; and, 
moreover, that vision takes place through air and water 

and other transparent bodies, inasmuch as all these have 

pores, invisible from their smallness but close together and 
arranged in rows, and all the more so arranged in proportion. 

to their greater transparency. Some writers have laid down 

this doctrine in certain instances without confining it to 

cases of agency and patiency: they go further, and say that 
mixture takes place only between bodies which have pores 
mutually symmetrical*.” Thus it was recognized by Aristotle, 

and doubtless by others, that Empedocles did endeavou to 

make his theory of seeing, and of perception in general, 
conform to his physical (or metaphysical) theory of the 
communion of all substances by pores and amdppora ®. 

§ 9. ‘Empedocles, explaining the nature of the eye as Different 
organ of vision, states‘ that its inner part consists of fire eee a 
and water °, while the environment of this consists of earth different 
and air, through which it (the internal fire) being of a subtile es 
nature passes, as the light in a lantern passes through the eg 
sides. The pores of the fire and water alternate in position power. 
with one another. By those of fire we cognize white 
objects, by those of water, black objects; for these two 


sorts of objects fit into these two sets of pores respectively. 


1 Arist. 404> 13-16. 2 Arist. 324” 26 seqaq. 

° If in the verses above referred to, containing the lantern-simile, 
the line ai yodvyor Siavra rerpnato Oeomecino: finds its proper place (as is 
assumed by Diels, Vors., p. 206, and Blass, FPleckeisens Jahro., 1883, 
p- 19), we can believe that there too he was thinking of the doctrine of 
pores and amdppom, and would perhaps be found to mention and 
harmonize it with the visual ray theory if we had his poem complete. 
The membranes of the pupil are in this verse spoken of as ‘ pierced 
right through with pores (xoavyox) divinely formed’: ‘die mit géttlich 
eingerichteten, gerade hindurchgehenden Poren durchbohrt waren’ 
is Diels’ version. 

4 Theophr. de Sens. §§ 7-8. 

5 Adopting xai vdwp, from Diels after Karsten. 
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Colours are carried to the eye by emanation.’ In these 
sentences Theophrastus introduces us to the two main 
but unharmonized doctrines already spoken of: vision by 
means of emanations entering the pores of the eye, and 
vision by means of fire issuing forth (from the eye, or from 
the pupil to the outer surface of the eye); but he seems not 
to feel the difficulty or necessity of reconciling them. He 
goes on: ‘ All eyes are not constituted alike of the contrary 
elements ; some have in them more fire and less water than 
others ; some less fireand more water ; some again have the 
fire in the centre and others at a point outside this!, which 
affords the reason why some animals see more keenly in the 
daytime, others by night. Those which have less fire than 
water in the eye see better by day, for in them the defect ot 
internal light is repaired by the excess of external; while 
those that have less of the contrary see more keenly by 
night, since to these also that element which they lack is 
supplied by compensation; and under opposite conditions 
they are keen-sighted in opposite ways. For those which 
have the fire in excess are dim-sighted (by day) since the 
further augmentation of this fire in the daylight fills? and 
obstructs the pores of the water; while those which have 
the water in excess suffer the corresponding result by night, 
as the fire then has its pores obstructed by the water. 
These states continue until, in the one case, the obstructing 
water has been separated (from the pores) by the light from 
without, and, in the other, the obstructing fire has been 
cleared away by the air®. The eye is best in temperament, 
and therefore in visual power, which consists of both (fire and 
water) in equal quantities.’ Thus the eye in its constitution 

1 Does éxrés, Sc. rod peoov, here imply a divergence from the view stated 
in the Empedoclean verses that the primeval fire is in the crystalline 
lens? or simply that (according to Empedocles) the lens itself need not 
always be in the centre? For the text, cf. Diels, Dox., p. 500 n., Vors., 
p- 177; Karsten, Am., pp. 484-5; Prantl, lepi Xpop., p. 47. 

2 emutdarrewy Schneider: émAdumew is suggested by Prantl = ‘shine 
upon,’ and so obstruct. 

> anp is to vdwp what 76 ¢Ewbev das is to mip. The light of day 
corrects the excess of water in the eye; so the dampness of night 
corrects the excess of fire. dnp as usual = ‘damp air,’ 
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contains the opposites, viz. the fiery and watery elements, in 
definite relationship to light and shade, or white and black. 

A passage of Aristotle! corroborates the information 
contained in the foregoing extract from Theophrastus. ‘To 
suppose that, as Empedocles says, gleaming eyes (yAavkd 
Oupara) are fiery, while black contain more of water than 
of fire, and that on this account the former, the gleaming, 
see dimly by day owing to lack of water, and the latter 
by night owing to lack of fire, is an error; since we must 
assume that the visive part of the eye in all cases consists 
not of fire but of water 2.’ 

§ 10. Plato in the Wenxon? tells us that Gorgias, as a follower Object of 
of Empedocles, held the doctrine of pores and emanations; Cow, 
and that by means of this doctrine he furnished an ex- 
planation of colour as object of vision. According to this, 
colour is an emanation consisting of figures symmetrical 
with the pores of the visual organ and for this reason 
capable of being seen. We read elsewhere also* that 
Empedocles regards colour as ‘that which fits into the 
pores of the eye.’ To this Stobaeus® adds the statement 
already referred to ($ 5 supra) that ‘Empedocles regarded 
white, black, ved, green (or, with @ypov for xAwpdv, yellow) 
as the primary colours ®, being equal in number with the 

* 779” 15 seqq. 

2 Philoponus (in Arist. de Gen. An. v. 1, Hayduck, p. 217, 15), in 
his remarks on this passage, says that ‘ Empedocles makes the organ 
of sight to consist of the four elements ...and asserts (but H. reads 
nui) that vision itself is the power of the soul in virtue whereof we 
see, inasmuch as it (vision) is the form (efdos) of the eye.’ This (if dace 
be kept) well illustrates the untrustworthiness of late commentators 
on early philosophers whose views they looked at only through the 
medium of their successors. Here Philoponus represents Empedocles 
as an Aristotelean. The opinion of Empedocles about gleaming and 


black eyes is referred to also in the Pseudo-Arist. Problems, 910. 13. 
We find similar views held on this point by Anaxagoras and Diogenes. 
3 Men. 76 C-D. *Plut, £p22. 1. 15. 3 (Diels, Dox, p. 313), 

Pear, 1-16. 9 (Oiels, Doz., p. 313). 

6 For MSS. axpév, xyAwpdv has been adopted; yet the change may be 
not worth while making, if the suspicion mentioned below be well 
founded. ®yxpds is used by Arist. 559% 18 to denote the colour of the yolk 
of anegg; i.e.itmeans yellow. Cf. Diels, Dox., Prol. p. 50; and Mul- 
lach, Democritus, p. 353. Curiously enough, the same error of @xpdv for 
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elements!’ This is perhaps supported by the fact that in 

Fragment 71, Empedocles teaches that colours are pro- 
duced by the mixture of the four elements*. The following 

criticism of Empedocles’ colour-theory by Theophrastus ° 

will help to place this theory itself in a clearer view. 

§ 11. ‘Empedocles teaches that like is perceived by like,’ 
but this gives rise to difficulties as regards his own theory 
of the particular senses. ‘When he makes the visual organ 
to consist of fire and its contrary, we may observe that 
it could indeed perceive white and dlack by the operation of 
similars ; but how could it perceive grey and the other com- 
posite colours*? For he does not explain such perception 
(of grey, &c.) as taking place either by the ‘ pores’ of the 
fire or by those of the water, or by others formed of both 
together °; yet we see these just as well as we see the simple 
colours. It is, moreover, a strange doctrine that some eyes 
see better by day, others by night. For the smaller fire 
is destroyed by the greater ®, which is the reason why we 
cannot gaze directly at the sun or at any excessively bright 


XAwpor affects the statement of Stob. (Zcé/. 1.16.8; Diels, Dox, p. 314) 
attributing the same ‘four-colour’ theory to Democritus. That yAwpds 
is the true word in Democritus we know from Theophrastus (§ 75). 
As regards Empedocles, however, we have not this assurance, Theo- 
phrastus ($ 59) merely telling us that Empedocles held two primary 
colours white and black, while the remaining colours are formed by 
mixtures of these. It has been suspected (Diels, Dox., p. 222) that the 
compiler of the P/aczta erroneously ascribed to Empedocles the four 
colours of Democritus. 

* For the ancient and traditional conception (cf. Prantl, Ards¢. Mept 
Xpewp. p. 30} of white and black, as the primary colours from which 
the other colours can be obtained by mixing them in various pro- 
portions, cf. Aristotle, §§ 41-2 zafra. 

2 Diels, Vors., p. 203 

Ils vdaros yains te Kat aidépos neXiov Te 
Kipvapévoy edn te yevolato xpota te Ovnrar. 

5 De Sens. §§ 17-19. 

* Here we seem to find an echo of Arist. de Av. i. 5. 409” 23 seqq. 
when criticizing Empedocles’ general theory of cognition. 

° As Diels, Dox., p. 504. remarks, according to the critic ‘pukrot 
TOpol pLkTOls xpopaot COnveniunt.’ 

” This notion which we so often find referred to probably arose in the 
popular mind from the disappearance of the stars when the sun rises. 
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object!: so that those in whom the light within the eye 
is defective should see worse by day *. Or if (as Empedocles 
thinks) its like augments the visual fire in the daytime °, 
while its opposite destroys or thwarts it, then a// should see 
white objects better by day, both those whose internal 
light is less and those whose internal light is greater ; 
while again a// should see black objects better by night. 
The fact is, however, that ail animals except a very few see 
ali objects better by day than in the night-time. It is 
natural to suppose that in these few their native fire has 
this peculiar power, just as there are animals whose eyes 
in virtue of their colour are luminous at night*. Again, 
as regards the eyes in which the fire and water are mixed 
in equal proportions, it must follow that either is in turn 
unduly augmented by day or by night: hence, if water 
or fire thwarts vision by being in excess, the disposition 
(5ud@eors) of all eyes would be pretty nearly alike %’ 


Democritus. 
§ 12. For Democritus, as for Empedocles, the most General 


obvious explanation of perception seemed to be that which OS 


showed how particles of external things come into the theory of 
, Democri- 
pores of the sensory organs. He differed from Empedocles tus in its 


in his doctrine of the existence of void, which Empedocles oe ee 
did not allow. They agreed, however, in the belief that function: 


' This is perhaps—though see note 4 zafra—an arg. ad hominem 
against Empedocles: Theophrastus, as a disciple of Aristotle, would 
not hold that the eyes contain a ‘small fire,’ to be quenched by the 
greater fire of the sun. 

2 Instead of better, as Empedocles asserts 

5 i.e. if (instead of the greater fire without destroying the less within 
the eye) the daylight augments the intra-ocular fire. 

* Not ‘cu¢és noctu magis splendet,’ as in Wimmer’s Latin version. 
There would seem to be here on the critic’s part an admission which 
is contrary to the teaching of Aristotle. Theophrastus seems to 
attribute the capacity of some animals to see by night to the possession 
of a peculiar fire in their eyes. 

5 i.e. the so-called best class of eyes, having water and fire in equal 
proportions, would both by day and by night, in one or the other way, 
be out of keeping with the conditions of perfect vision, and would 
therefore not have the superiority claimed for them by Empedocles : 
they would be no better than the eyes already referred to. 
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‘like is perceived by like!’ Instead of holding, like Em- 
pedocles, that there are four elements qualitatively distinct, 
Democritus with Leucippus (of whom so little is known 
separately that we can neglect him or merge him in his 
pupil) taught that the elements of things are homogeneous 
atoms, infinitely numerous, moving eternally in void. The 
introduction of atoms in certain ways through the organs 
‘to the soul’ was for him (as the introduction of dzoppoat 
was for Empedocles also) the essence of perception. We 
perceive an external thing by its being thus introduced into 
the soul ; but the soul, for him as for Empedocles, is itself 
material, so as to be capable’of being affected in the way 
perception implies. It consists of atoms of a certain shape 
endowed with a certain order and movement. The impres- 
sion made by the atoms of the object on the soul must be of 
a certain initial strength, in order to be noticeable. For 
Democritus (as for Empedocles?, to some extent) the organs 
are thus essentially passages—thoroughfares for instreaming 
atoms. All the senses are modes of one, viz. Touching 3, 
The essential feature of the eye is, for Democritus, its moist 
and porous nature, while the ear is a mere channel for the 
conveyance of sonant particles inwards ‘to the soul.’ To 
reach the soul, the particles conveyed inwards require to be 
disseminated through the body. It is impossible for us, he 
thought, to receive wholly exact impressions of external 
things through the organs of sense. For example, in seeing, 

1 As against the doubt of Theophr. de Sens. § 49 see Arist. 405” 12-16; 
Sext. Emp. adv. Math. vii.§ 116; Mullach, Democr., pp. 206, 401, and 
Theophr. himself § 50. Indeed, Democritus also held that ‘like is — 
affected by like’—a physical principle—while according to Aristotle 
(323° 3 seqq.) most philosophers with one accord assert that like cannot . 
be affected by like (rd duovov id Tov Spoiou wav arabes €or), It is hard 
to see how the acceptance of the latter physical principle could be, as 
Mr. Archer-Hind (Plato, Z7zm., p. 205) says, compatible with that of 
the psychological axiom ‘like is known by like.’ 

* In his account of the formation of the ear, which he compares to 
a xodav, Empedocles seems to have regarded this sense-organ, at least, 
as something more than a mere passage, and as having a determining 
power over the gzality of the sensation to be produced by the dméppora. 


3 ~ 
Cf. Arist. 442% 29 Anudkperos kal... Grom@rardy rt rotovo’ mdyra 
yap ta aicOnra dara rovovct. 
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the air intervening between us and the object interferes with 
our obtaining a correct impression or image of this, as is 
evidenced by the blurred look of distant things. Democritus 
first laid down the distinction of the qualities of body? into 
the so-called primary and secondary qualities, to which, 
however, he did not himself remain always consistent. As 
Theophrastus (de Sens. § 80; see p. 35 2uzfra) points out, we 
cannot quite follow his doctrine of the formation of colours 
unless we assume a ¢vois ypéuaros—an objective existence 
of colour. He held that vision is the result of the image of 
the object mirrored in the eye. But when we ask—what 
exactly is mirrored? the answer for him is not easy ; since 
between object and eye come what he called delkeAa 
(generally spoken of by Aristotle and Theophrastus as 
eldwda), things which in the case of this sense are also 
referred to as-dméppo.m ths popdns. These defkeAa, not the 
object, are therefore the immediate and proper da¢a of sense. 

§ 13. Democritus regarded the pupillar image as the Aristotle’s 
essential factor of vision. ‘Democritus, says Aristotle 2, ee 
‘is right in his opinion that the organ of vision proper critus’ 
consists of water, but not when he goes on to explain *8™ 


theory. 


vision as the mirroring (€u@acw) of objects in this water. The sins 
2 ° ° ° misunder- 
For this mirroring is due to the fact that the surface gtood the 


of the eye is smooth, and the image exists really not in function of 
the water 


the mirroring eye but in the eye that beholds this ®, in the eye. 
inasmuch as the case is merely one of reflexion*. But on 


1 The non-objectivity of colour is stated as a doctrine of his by Arist. 
3162 I Anudxpiros . . . xpotdv od dnow eivar, rpomn yap xpwparicerOa. 
Cf. Theophr. de Sens. § 64; also Galen. de Elem, sec. Hipp. i. 2 vopo 
yap xpoun ... éren O Gropoy kal Kevov 6 Anpdxpirés dyow. He is alluded 
to by Arist. 4262 20 of mpdrepo puoroddyot ovdev Bovro ore NevKdy ovTE 
péAay eivat dvev dews KTE. 2 Arist. 438% 5-16. 

° The subject of éoriw is 7 éug@acrs derived from rotro, sc. ro éupaive- 
cba éexeivey = To €ket dpwpéve, Here Aristotle’s argument does not 
require the seeming admission of the Platonic view, viz. that vision is 
effected by an dys, or ray, which goes forth from the beholder’s eye 
and returns to this from the object. This view, rejected by him 4352 5, 
and de Ses. ii, is one which Aristotle himself, provisionally at least, 
adopts Meteor. iii. 2. 373 seqq.; vdde Ideler, Meteor. ii. pp. 273 seqq. ; 
Galen. de Placit. Hipp. et Plat. § 640. 

*”Epdaots in the eye, like all other €ugacts, is to be explained by 
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the whole it would seem that in his day no scientific know- 
ledge yet existed of the way in which images are formed | 
in mirrors, or of the reflexion of light in general. It is 
strange, too, that Democritus should never have asked him- 
self why, if his theory of vision be true, the eye alone sees, 
while none of the other things, in which images are also 
mirrored, do so. ‘Democritus holds! that we see by the 
reflexion of images, but describes this latter process in 
a way peculiar to himself. It does not, he says, take place 
directly in the pupil from the object; but the air between 
object and eye is impressed with a sort of stamp while 
being dispatched in a compact form from the object to 
the organ’; for emanation is always taking place from 
everything. This air, then, being solid, and of different 
colour ?, reflects itself in the eyes, which are moist. A 
dense body does not admit (this air-impression), but one 
that is moist, like the eye, gives it free passage. Hence 
moist eyes see better than those that are (dry and) hard, 
provided that their outer membrane is as thin and dense as 
possible, and that the inner parts are spongy and free from 
dense and solid tissue*, as well as from such moisture as 
is thick and glutinous ; and that the veins of (or, connected 
with) the eyes are straight and free from moisture, so as to 
conform in shape to the images moulded by, and thrown 
off from, the object ®.’ 

This intermediate effect of the object in moulding the 


avdkdaots, i.e. the bending back of the éyus from the reflecting surface. 
The image, supposed to be zz the mirror, is a set of rays reflected Zo 
this from the object, and /vom it to the beholder’s eye, in which 
therefore it really is. Thus the image ‘seen in the eye’ of A cannot 
explain how A sees. Cf. R. Bacon, O. MZ. Persp. III, Dis. i. cap. 2 
‘nihil est in speculo... ut vulgus aestimat.’ 

1 Theophr. de Sens. § 50 (Diels, Dox., p. 513 n.). 

* The reading suggested by Diels xara—for kal—rod dpéavros has 
been translated, but ovareAAduevov has been preferred to his oreAdd-= 
vevov: the preposition is defended by the words of Theophrastus, § 52 
@Oovpevos Kal ruKvovpevos. 

* From the eye: see zzfra Anaxag. § 20, Diogenes of A. § 23. 

* Adopting Usener’s orippas for ioxupas. 

© ws (= Sore) Suotorxnpoveiy trois amoruroupévots. 
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air into definite visible forms (4morémwors) is the peculiar 
characteristic of Democritus theory of vision. He held that 
if there were pure vacuum, and not air, around us, the 
emanations or images sent from the visible objects would 
reach the eye unblurred: that is to say, they would then 
report the exact form of an object, no matter how great the 
distance from which they might come. ‘ Democritus,’ says 
Aristotle!, ‘is not correct in his view that, if the space 
between object and eye were pure void, an ant could be 
seen clearly in the sky.’ As it is, however, the air takes 
the first copy of the object, and the eye receives it only 
at second hand, while the likeness of this copy to the 
original becomes more and more imperfect in proportion 
to the distance it has to travel. 

§ 14. Theophrastus? criticizes these tenets of Demo- Theo- 
critus: ‘His notion of modelling (4mordmwots) in air is as 
quite absurd. Whatever is capable of being moulded into Demo- 
shape must have density, and must not be liable to dis- hee of 
persion; this he implies when he illustrates the process, vision. 
and compares it with the stamping of impressions on wax. 

In the next place, such modelling might take place more 
successfully in water than in air, water being more dense; 
hence we should see better in water. Asa fact, however, 
we see worse. In the third place, why should one who 
(as Democritus in his treatise wept «id6v does) believes in 
the emanation of the shape of an object °, hold this further 
belief in the modelling of the air? For the actual images 
(eldéwda avra) of the objects are represented in the eye, 
according to the former belief. But, again, if we grant that, 
as Democritus says, the air is moulded into shape, being like 
wax impressed and condensed, how does the reflexion of an 
image take place, and of what nature is it? If there is really 
such an image, i.e. an impression taken by the air from the 
object seen, it must be, in this as in other instances, on the side 
facing the latter. Such being the case, the image cannot come 
opposite to the eye unless the moulded portion of air is first 


P419* 15. 2 De Sens. §§ 51 seqq. (Diels, Dox., pp. 513-15). 
* 1) droppon THs poppys. 
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turned round! Now it was for Democritus to show by what 
and how this turning process was to be effected, without » 
which seeing would still be impossible. A further point is 
this. When several objects are seen together, how can we 
understand the presence of a plurality of impressions at the 
same time in the same air? And how do two persons see 
one another at the same time? The two impressions must 
meet as they travel in opposite directions from one to the 
other, each of them facing the object from which it came. 
Therefore this again is a point which requires further inquiry 
and elucidation. But we may add another point. How is 
it, on Democritus’ hypothesis, that each person does not see 
himself in the course of the process? As the impressions 
of one’s body reflect themselves from the air in the eyes 
of others, so they should reflect themselves back in one’s 
own eye, especially if they directly face the latter, and if 
the phenomenon of reflexion is one which takes place in 
the same way as the repercussion of sound in an echo; in 
which case, according to Democritus, the voice is reflected 
back (dvaxAac0a) also to the very person who gave it 
utterance. But this theory of air-modelling, taken all round, 
is absurd. From what Democritus says, it should follow that 
the air is continually having formed in it models of all kinds 
of objects, of which many would cross one another’s paths, 
thus causing an impediment to vision, and being generally 
improbable. And, moreover, if the impressions made in the 
air are permanent, one should, even when the bodies from 
which they come are no longer in view or are far distant, be 
able to see them still, if not at night, at all events in the day- 
time ; though, indeed, it would be even more credible that 
the impressions should remain in the air at night, as the 
atmosphere is at that time more endowed with animation ?, 


* The image will come to the eye ‘ wrong side on.’ 

2 éupuxdrepos, which at first seems strange, suits the argument and 
the theory of Democritus better than Wimmer’s conjecture éuwuxpdrepos. 
Democritus held that vy7 consists of atoms of a certain sort (i.e. 
exceedingly small and round), which exist in countless myriads in the 
air, and from which the yuxq within the living body is constantly being 
recruited through the respiratory process. Cold tends to expel them 
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Perhaps one might say that in the daytime the sun causes 
the reflexion of images in the pupil by bringing the light? 
to the eye, and this is what Democritus seems to have meant; 
since that the sun should, as he says, condense the air, 
pushing and striking it off from itself, is an absurd notion. 
The sun naturally rarefies air instead of condensing it. It. 
is to be remarked also, as an anomaly in Democritus’ theory, 
that he gives not the eye alone, but also the remainder of 
the body its part in visual perception. This he implies 
when he states that the eye must contain void and moisture 
for the purpose of receiving impressions more freely and 
then transmitting these to the rest of the body*. A still 
further anomaly is involved in Democritus’ assertion that 
cognate things best see their kindred, while neverthe- 
less he also asserts that reflexion is due to difference of 
colour, which would imply that like things are not reflected 
in their likes. Besides this: how are magnitudes and 
distances reflected in the eye? this is a question which 
he undertakes but fails to answer. Thus Democritus, in 
enunciating his peculiar theory of vision, instead of settling 
the old problems, bequeaths them to us in a more difficult 
form than before.’ 
§ 15. ‘Leucippus, Democritus, and Epicurus, hold that (Demo- 

the visual affection (rd dpatixdv 7400s) takes place by the utts term 


for the 
entrance of images (xara elddAwv eloxpiow) >. visual 


from the body; and, asat night and in sleep the body is colder than by 
day, the quantity of soul-atoms in the air at night is greater than by day. 
Cf. Arist. 4715 30seqq. Diels, Vors., p. 391, now defends éeuwuyxérepos. 

1 The text here translated is corrupt and obscure. 

2 émt mdéov Séxnra kal 7G GAAw oopatt mapadidd. These words 
suggest the answer which Democritus would have made to Aristotle’s 
question (§ 13 swfra)—‘ Why on Democritus’ theory does not every 
other mirror, as well as the eye, see?’ ‘ Mirrors,’ Democritus would 
reply, ‘are not connected with a bodily organism.’ 

§ Plut. £fzt.iv.13 ; Stob. Ecl.i.52 (Diels, Dox., p.403). Theophrastus, 
as we have seen, and Aristotle, 438" 16, both use this word eiSwAov with 
reference to Democritus’ object of vision. Cicero, too, ad Fam. xv. 16. 1, 
implies that Democritus himself so used it: ‘quae ille Gargettius et iam 
ante Democritus «dda, hic “‘spectra”’ nominat.’? Yet nowhere do we 
find the word thus used in the remains of Democritus himself. The term 
which he employed usually, if not always, was deixedov(or deikndov), which 
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‘They assigned as cause of vision certain images (eldwda) 
which emanate (dmoppéovra) continually from the objects 
seen, of like form with (éuo.dyopda) the latter, and impinge 
upon the eye. Such was the theory of Leucippus and Demo- 
critus |.’ ‘Democritus asserts that seezug is the reception of 
an image reflected from the object seen. This word image 
(Zugaois) here means the form (e?dos) reflected in the pupil. 
The case is like that of all other transparent surfaces which 
show an image reflected in them. He holds that certain 
images (¢i}wAa), similar in shape to the things from which they 
come, streaming off from all the things which are visible, 
impinge upon the eyes of those who see them, and that thus 
seeing takes place; in proof whereof he adduces the fact that 
in the pupil of the eye of those who see any object there 
is invariably the image or likeness of the object seen. This 
is the whole account of seeing according to Democritus *.’ 

§ 16. Democritus is the earliest philosopher in whose 
recorded writings we find an attempt at a detailed theory 
of colour. The whzte and the black he refers immediately 
to affections of touch: the former to the smooth, the latter 


seems to have been, by its derivation, fitted to express generally the 
admoppon from an object of whatever sense. It properly signifies not a 
‘spectrum’ but what we mean by (the Azg/ish word) specimen: i.e. an 
emanation qualitatively like the thing from which it comes. This, in 
reference to the sense of sight, would be no doubt a ‘ specimen’ (in the 
Latin signification) of the object gua visible: a copy of its figure and 
colour. In reference to other senses it would denote the qualities 
respectively which these are fitted to perceive, whether odour, or sound, 
or taste. Only in reference to the sense of seeing could it coincide in 
meaning with eidwAov, but as this, which Aristotle calls the sense far 
excellence, tends to absorb the attention of psychologists, either the word 
deixekov was narrowed to the idea of eiSaAov (= 1 dmoppon tis popdjs), 
or else the latter was extended to cover all the meanings of the more 
general term. That deixehov was capable of expressing «idwdov, appears 
from the phrase of Parthenius deixeAov ‘Ipvyévns, the zmage, or effigy, of 
Iphigenia. In Laconian detxediorat was = Attic piynrai (Etym. Magn. 
260, 48). 

? Alexander, in Arist. de Sens. p. 56 (Wendland), and Arist. de Sens. 
4407 15-18. 

* Alexander ad Arist. de Sensu 438% 5, p. 24 (Wendland). This 
reproduces the theory of Democritus in the simpler aspect in which 
Aristotle criticizes it, 438% 5-16. 
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‘to the rough’. He asserts that the simple (47A@) colours? physical 
are four: white, black, red, and green (xdwpdv). White is the production: 
smooth®. For if anything is not rough, and neither throws ee 
shadows nor is difficult of penetration, it is, in every case, Ae 
bright (Aauapdv). The things that are bright must be straight- 
bored (ed6vrpu7a), and hence translucent (d:avy7). Of white 
objects, those which are hard—as, for example, the flat inner 
surfaces of bivalve shells—consist of such atomic shapes *, for 
thus they would be shadowless and luminous (evayj) and 
straight-pored (ev6%aopa). Those, on the other hand, which 
are friable (WaOvpa)° and brittle (ed@pumra) consist of atoms 
which are spherical but obliquely situated in position with 
regard to one another, and in their mode of combination 
in pairs®, and their whole atomic structure is as far as 
possible uniform. This being so, such bodies must be 
friable, because the amount of conjunction between each pair 
among their atoms is slight; and they must be brittle, 
because the disposition of the atoms is uniform; while they 
must be free from shadow, because they are smooth and 
flat. Things are whiter one than another in proportion 
as the figures aforesaid are more exact and less mixed 
with others, and possess the aforesaid order and disposi- 
tion more perfectly. Such, then, are the atomic figures of 
which white is composed. Slack consists of figures of the 
contrary kind, those which are rough, uneven (cxadnvdr), 

1 Arist. de Sens. 442" Io. 

? For what follows in this paragraph see Theophr. de Sens. §§ 73-5 
(Diels, Vors., p. 394). Distinguish yAwpdv from mpdovvor. 

3 Plato, 7zm. 60 A, regards ro detov as Staxpirixdy THs dYrews which is 
the characteristic quality of white. 

* oxnpdtrwyv, the most noticeable of the intrinsic differences of the 
atom—its figure—serving for the general name, as often in Democritus 
himself. 

5 sadupés here is opposed to oxAnpés, not (as in Arist. 4419 25) to 
yAioxpos. 

5 éx mepipepav pev o$av Sé rH Oéoe mpos GAAnAa kai Kara Svo ovlevéer: 
which seems to mean that a cross-section of the structure would exhibit 
the atoms in a quincuncial arrangement. Prantl (Ilept Xpop., p. 52) 
keeping the older text ras dvo ovfevEers ryv & ddrnv rakw exe époiav 
translates—‘aber in der ganzen Ausdehnung jedenfalls in oxjpa Oéots 
und raéts einander gleich,’ 
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and dissimilar; for thus they would cast shadows, nor 
would their pores be straight or easily permeable. Their 
emanations, moreover, must be slow and confused!; for the 
emanation makes a difference, by its quality, in the nature 
of the sense-presentation: and its quality is liable to change 
owing to the intervention of the air. ed is formed of the 
same kind of atomic figures as the hot?, only that those 
of red are larger; for a hot thing is redder the larger 
the aggregations of its atomic figures are, when these 
figures are similar in kind*. A proof that red is composed 
of such atoms as those which form the hot, is that we 
ourselves are red when heated, just as other things are 
when ignited, as long as they continue to have the character 
of ‘the igneous’; but ignited things are redder in propor- 
tion as they are formed of large figures; such are flame, 
coals of wood whether green or dry, and also iron and other 
metals which are subject to ignition. Those are brightest # 
which contain the most and finest fire; while those are 
more red in which the fire is coarser and in less quantity. 
Whence it is that things at a more red heat are less hot 
(sc. than those at a white heat) ; for (in the world of atoms) 
the fine, which is the essence of the bright, is also that 
which constitutes the hot®. Green (yxAe@pév), again, is formed 
of the solid and the void, being compounded of both, but 
the colour varies in tint (d.aAAdrrew) according to their 
position and arrangement °. 


1 ‘We cannot guess what this new factor—the sfced of the droppoai— 
has to do with colour according to Democritus. There is no thought 
here of ‘rapidity of vibrations.’ Mullach (Dem., p. 221) punctuates so 
as to separate diadépew from mpds, wrongly. 

* The atoms of fire are spherical, Arist. 303% 14. By ‘larger (pet 
¢éveyv)’? here must be meant ‘in larger aggregates,’ as in next clause. 

8 Diels (Dox., p. 521) compares Arist. 329 26 Oeppdy ydp éort 7d 
ovykpivoy Ta Gpoyeri’ TO yap Svakpivety, Omep act moreiy TO TUp, ovyKpive 
€oti ra éuddvuaa. 

* i.e. show the whzdest heat. © Oeppov yap TO Nemrdv. 

° It isremarkable and noticed afterwards by Theophrastus (§ 18 z/ra) 
that Democritus explains green by the solid and the void, not by the 
shape of the atoms, like the other colours. Prantl supposes that Demo- 
critus in explaining green thought of this as the colour of plants and of 
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§ 17. Thus, then, Democritus accounts for his four Formation 

| : ‘ 1: of other 
primary colours. ! Each colour’ is’ purer the more the - be 

figures of which it is properly composed are free from mixture of 


admixture of others. The other colours are generated by obi 
mixtures of these four. Gold and bronze and such colours are colours. 
formed by a mixture of white and red. They derive their 
brightness (76 Aauxpdv) from the white, and their reddishness 
(rd dr€pvOpov) from the red. The red falls, in the process 
of mixture, into the void interstices of the white. If to 
these be added pale-green (xAwpod), the most beautiful 
colour is produced; but the proportion of green so added 
must be small; it cannot be great when the white and the 
red are thus compounded. The resulting colours will differ 
according as the amount of admixture in every such case 
is greater or less. Purple is formed of white, black, and 
red, the red being in largest quantity and the black in 
smali*, the white coming midway in amount, which is 
the reason why it appears pleasant to sense. That the 
black and the red are in it appears from mere inspection ; 
that it contains white is shown by its brightness and lustre, 
since it is white that produces these. Woad-colour ? arises 
from a mixture of the very black with green, but with 
a preponderance of black. Leek-green* arises from purple 
and woad-blue, or from pale-green and purplish (zopdvupo- 
cdots). For sulphur ® is of this colour, and shares the quality 
of brightness. Deep-blue® is formed of woad-colour and 
fire-colour (zvpddovs), but of figures round and _ needle- 


vegetation generally, and from its great extent and abundance in nature, 
conceived it as resulting directly from the two primordial causes of 
things. 1 Theophr. de Sens. §§ 76-8. 

* This adopts puxpav, which Mullach and Diels, Vors.read. Diels (Dox., 
p- 522 n.) prefers the better attested, though seemingly less probable, 
poxpay, with the remark ‘at atri permultum inesse elucet ex v. II.’ 

° ioaris, the plant woad, used here for woad-blue. 

70 mpaotvoy, a Colour which like doutxody and ddoupydv, according to 
Arist. 3727 5, is not capable of being produced artificially. Vzde Plato, 
§ 31 7u/fra. 

5 Diels (Dox., p. 522 n.), agreeing with Burchard that this example is 
inappropriate, conjectures roy idy, sc. ‘ aeruginem, in quam splendor 
certe cadit,’ § +d Kvavour. 
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like, so that the black should contain the quality which 
makes it brilliant. The azt-brown colour (kaptivov) is 
formed of green and purplish. If bright be mixed therein ?, 
filame-colour arises, since this is shadowless and the dark is 
excluded. Red mixed with white renders green lustrous %, not 
black. Hence growing fruits are at first green, before they 
become heated, and so diffused *. So many are the colours 
described by Democritus. But he asserts that colours, 
like tastes, are really infinitely numerous® according to 
the ways of mixing them ; i.e. according as one removes 
some of this, or adds some of that, ingredient, or mixes less _ 
of this or more of that. The colour resulting in the one 
case will never be like that in the other.’ 

§ 18. Theophrastus criticizes the above account of colour 


¢ and its varieties. Democritus, he says ®, creates a difficulty 


by suggesting four primary colours, instead of the wo, 
black and white. ‘His assigning different atomic shapes 
to explain the whiteness of objects according as these are 
hard or friable is unsatisfactory. For though (ei?) it would 
be natural to explain these two classes of objects differently 
regarded simply as tangibles, one surely must not go on to 
suppose the figure of the atoms to be the cause of their 
difference in colour; the fosztion of the atoms is rather 
what would account for this. Round figures, and indeed all 
figures, may overshadow one another. For example, the 
very argument which Democritus himself employs, when 
discussing smooth things which appear black, shows this to 
be so. He asserts that their appearance is due to their 

1 The ‘ figures’ have heads shaped like conical bullets on a small 
scale. 

2 Adopting Aapmpdv for xdwpdv, and (rotro yap doxiov) with Diels, 
Do0%i3 Pi 522: 3 edayés. 

* ScayetoOa, rendered by Mullach ‘antequam maturescant.’ This is 
better than Diels’ dvaxaterOa. The didyvors referred to is a process 
resulting from heat (the opposite of més, which results from cold), 
denoting the softening of ripe fruit—a sort of comcoctio of its tissues. 
Cf. Arist. 380% I1, 382 209. 

° So Plato, 7zm. 68 D (§ 30 ad fin. infra), declares that God alone 


could create or explain their infinite variety. Aristotle denies the infinity 
of varieties of colour. § De Sens. §$ 79-82. 
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atomic conjunction (cvuPvoww) and arrangement, this being 
in them the same as in the black. And, again, he implies 
it when explaining the colour of rough things which are 
white. For these, he says, are formed of large figures of 
which the commissures are not indeed round but serrated}, 
while the outlines of the figures are broken like stair-steps, 
or the tops of vallated mounds? erected before a city wall. 
This feature in the edge of the atom renders it shadowless, so 
that there is nothing in it to hinder brightness from appear- 
ing *....In general Democritus here explains not so much 
the whiteness as the transparency or brightness of bodies ; 
since that it should be transparent, and that its pores should 
not zigzag, is the essential characteristic, or condition, of 
the structure of the dzaphanous body. Again, that the pores 
of white things should be in straight lines, while those 
of black should be in zigzag lines, is a condition which 
can explain these colours only on one assumption, viz. that 
colour is az objective thing, which enters into and passes 
through the pores*; but Democritus does not assume this. 
He asserts that seeing is due to the emanation and the 
image reflected in the eye®. But if seeing is due to this (sc. 

1 ov mepiepeis, GNAG mpoxpdccas. ‘ Democrito mpdxpoacos latius patet, 
ut pinnae in hanc figuram ~~~ continuatae significentur,’ Diels, Dox., 
p. 323 n. 

2 I follow Diels’ text (Dox., p. 523). 

3 The conception referred to here seems to be this, that in white 
objects, which are formed of smooth atoms, the atoms are always 
so disposed that there are straight passages, through the bodies 
which they compose, for the uninterrupted transmission of light; 
while in black or dark-coloured objects, formed of rough atoms, the 
passages are crooked or darkened by the overlapping of atoms which 
stand as it were in one another’s light. Yet the smooth atoms may 
be so arranged as to throw shadows and produce black; and the 
rough may have their angularities so matched and arranged as not to 
obstruct light, and so may produce white. 

4 Os elotovons tis Pioews tmodaBelv éorw. As Diels (Dox, p. 523) 
observes, ‘opponuntur dvots ypopdrey et dmoppon.’ 

5 Sta thy dmoppony Kai tiv éudacw tip eis Thy owev. Colour was for 
Democritus a purely subjective thing: hence, as Theophrastus remarks, 
the explanation which treats it as something objective passing into 
and through atomic interstices involves him in a contradiction of his 


own theory. 
D2 
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the entrance of ypéua), what difference does it make whether 
the pores lie in straight lines over against one another, or in 
zigzag lines? Nor is it easy to see how an emanation 
comes from void, and an explanation is due from him on 
this point also’. For he makes white to arise from light 
or some fositive thing. Nor is it easy to understand his 
account of black. For a shadow is something black, a sort 
of eclipse of the white”, hence white as a colour has a 
positive natural primacy. He assigns, too, as cause of black, 
not merely shadows, but also the density of the air, and 
therefore of the emanation that enters the eye, and the 
disturbance or confusion in the eye itself. But he does not 
make it clear whether these things are due to want of 
transparency °, or may arise from some other cause, and, if 
so, from what sort of cause. It is curious, too, that he does 
not assign some atomic shape as the cause of green, but 
explains it only by the solid and the void. These last, how- 
ever, enter into all things whatever, no matter what atomic 
shapes things consist of. He should have assigned some 
characteristic cause in the case of this as of all other 
colours ; and if it be opposed to red, as black is to white, 
he should have assigned it the opposite atomic shape as its 
base; while if it be not opposite, this fact in itself might 
make one wonder, viz. that he does not represent the 
primary colours as opposites, such opposition being assumed 
by all writers*. He should, in particular, have explained 
in detail what sort of colours are simple; why some are, 
and some are not, composite; since it is regarding the first 
elements that uncertainty is greatest. But this he found, 
no doubt, a difficult problem.’ 

§ 19. Democritus teaches that colour per se is nothing 
objective, for the ultimate elements—the plenum and vacuum 
—are destitute of all sensible qualities, while the things 
composed of them possess colour (as they do every sensible 
quality) owing merely to the order, figure, and position of 


* Here (as below) Theophrastus hits at a difficulty in Democritus’ 
account of green. * émimpdaOnats Tov AevKOd. 
3 Oia 7d py edvdiomroy, * Read draow with Diels, Dox., p. 524. 
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the atoms, i.e. (2) to their order relatively to one another, wey ne 
whic 


(0) to their several shapes, and (c) to the position of each in sensible 


Te Taper pate a : qualities 
its place. The subjective aspects—the qualities—of sensible 1 aaa 


objects are all due to these three things!. Colour has no ted from 
objective existence, since the colours of bodies are due to the eke 


position of the atoms in them”, (Cf. TOUCHING, § 2, p. 182.) 


Anaxagoras. 


§ 20. Following Heraclitus, Anaxagoras is sharply op- Difference 


posed to his contemporaries and predecessors in holding, P.PrnciPle 


as he did, that perception is effected not by the operation Anaxa- : 
of like upon like, but of contrary upon contrary. This %..°°°"° 


accords, on the one hand, with his metaphysical doctrine contem- 
poraries 


of vois dutyjs, and, on the other, with the empirical fact respecting 


° c the theory 
that many perceptions, e.g. that of temperature, seem to of percep- 


rest upon a contrast between the condition of the perceiving tion.Unlike 


organ and the object it perceives. If the temperature of eee 


water is exactly that of the hand, this may be thrust into ee of 
e ° . e ° 1S tO 
it without perception of it as either cold or hot. The the theory 


contrariety required by the doctrine of Anaxagoras as one ° vision. 
of the conditions of perception exists for all possible cases ; 

since, according to the Anaxagorean doctrine wav év wapri, 

we have within us the contraries of all possible external 
objects. Our information as to the psychological teaching 

of Anaxagoras is scanty, yet contains evidence of his being 
influenced by these principles. 


Pstob. L¢/;.t. 16° (Diels, Dox. ps 314). 

2 Arist. de Gen. et Corr. 316% 1 tpomn yap ypopariferba. The terms 
for order, figure, and position are, in ordinary Greek, rdés, oxja, and 
Géo.s, but the terms used by Democritus for these respectively were 
Stabityn, puopds, and rpomn., Cf. Arist. Met. i. 5.985» 17 (adopting Diels’ 
H, = for Z,N). ‘The letter A differs from H in figure (oxnpart); AH 
differ from HA in order (rage); while differs from H in position’ (6éaet) 
the I being but H lying on its side. Probably dca6tyn is dialectic=d:a- 
Onn, 1.e. OudGeors, and not =‘ contact’ (Vv ty-), as Gomperz after Mullach 
renders. The primary qualities of each atom fer se for Democritus 
were (2) physical, viz. weight and solidity; (6) geometrical, viz. figure 
and magnitude. Not only colour, but all other secondary qualities ot 
body, depend on these primary qualities, as well as on the rd£is, cyjpa, 
and Géo1s, of the atoms which compose the body. Gomp. G. 7. i, 568. 
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‘Seeing, according to Anaxagoras’, ‘takes place by 
reflexion of an image in the pupil of the eye, but this image 
is not reflected in a part of the pupil of like colour with 
the object, but in one of a different colour’. In the 
majority of eyes, the requisite difference of colour between 
organ and object exists in the daytime, but in some it 
exists by night; whence it follows that the latter see 
keenly by night, In general, the night is more in keeping 
than the daylight with the actual colour of the eyes. In 
the daytime objects are reflected in the eye, because light 
is a condition of such reflexion. But (whether by night or 
day) the colour which predominates in the object seen is, 
when reflected, made to fall on the part of the eye which 
is of the opposite colour.’ According to the general rule 
the colours of the eye are dark, i.e. of the hue of night ; 
hence more fit for reflecting images, and therefore for 
seeing, by day than by night; although to this rule there 
are exceptions. Anaxagoras held with Empedocles that 
persons with gleaming eyes (yAavxol) see better at night 
than those with dark eyes. Empedocles, however, based 
this view, not on the ground that like is perceived by unlike, 
but on the principles that fire is a visual agency *, and that 
the conditions are, in some cases, more favourable for its 
action at night than by day. 

§ 21. Theophrastus ®, in criticizing the visual theory of 
Anaxagoras, says: ‘As regards the reflexion in the eye, 
his opinion is not different from that of most other thinkers; 
for the majority hold that seeing results from the formation 


1 Theophr. de Sens. § 27. 

* For this difference of colour see Democritus, § 13, p. 26, n. 4 supra, 
and Theophrastus’ criticism of Democritus, § 14, p. 29. 

8 rqv O€ xpdav THY Kpatodoay paddoyv eis thy érépav éudaiverba. Here 
we are reminded by rij kparotvcay that, according to the doctrine may ev 
mavri, all colours as well as all other sensible qualities are in every 
object, but in different degrees of prominence; and that each object is 
perceived and named according to that sensible quality which is pre- 
dominant in it. Thus the seeds of a// colours are in the object, yet red for 
example may predominate ; whence we perceive it as red and call it so. 

* See Empedocles, supra § 9. 

® De Sens. §§ 36-7 (Diels, Dox., p. 509). 
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of an image in the eye by reflexion. They do not, however, 
provide in their theory for these facts, viz. that (a) the real 
magnitudes seen are not symmetrical with the reflected 
magnitudes ; (0) it is impossible for a plurality of reflexions 
to take place in the eye simultaneously with their contraries ; 
(c) though movement, distance, and magnitude are visible 
none of these reflects an image; (@) some animals, e.g. 
those which have scales on the eyes, and those which live 
in water, have no image reflected in the eye and yet they 
see. Besides these points, if such reflexion were the 
sufficient reason of seeing, many inanimate things would see; 
for reflexion takes place in water, bronze, and many other 
things. Anaxagoras also teaches that colours are all 
reflected in one another, but a strong colour in a weak 
rather than conversely ; so that while either the strong 
or the weak ought to see, yet a black eye should see better 
than one of any other colour: and, in general, an eye of 
weaker, better than one of stronger colour’. Wherefore 
he describes the organ of seeing as being of the same hue 
as night, and light as the cause of the reflexion of an image 
in the eye. But, in the first place, we see light itself 
without the need of such reflexion; and, in the next, we 
see black colours just as well as white, though the former 
do not contain light (which according to Anaxagoras is 
needful to produce the reflected image)*. Again, in the case 
of other things (apart from optical reflexion), we see that 
reflexion of images takes place in that which is brighter 
and purer (than the object reflected); and, accordingly, 
Anaxagoras himself declares that the membranes covering 
the eyes are delicately fine and bright.’ 


§ 22. The odject of vision: colour. ‘As regards colours ® jamie 


goras: no 
} «The ‘ weakest’ colour, as would appear from this, is black accord- 
ing to Anaxagoras and Theophrastus, This, therefore, represents all 
other colours by reflexion. 
2 Some such word as aAAd or kairoe seems to have been lost before 
ovx éxec in the sentence émeira ovdey Hrrov Ta pédava TeV Nevkay OvK exEL 
gos. This, as it stands in Wimmer’s and Diels’ texts = nom minus 
nigra quam alba lucem non habent, makes no sense. I have translated 
according to what I conceive the true reading. 
“3 Theophr. de Sens. § 59 (Diels, Dox., p. 516). 
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Empedocles held that wz¢e consists of fire, black of water. 
The others confined themselves to asserting that white. 
and black are the elementary colours, the remaining colours 
being generated by mixtures of these two. For Anaxa- 
goras has expressed himself quite generally respecting 
them!'. He held? that the elements of all things were 
originally confused in one mass infinite in number and 
severally infinitesimal in bulk. This being so, we must 
conceive that (for him) many and multifarious seeds of 
things exist in all bodies—seeds with all sorts of shapes, 
and colours, and savours. ... Before they were separated 
from the mass, and while all were still together, no single 
determinate colour was yet discernible.’ ‘Colours, accord- 
ing to Anaxagoras, are not self-subsistent or separable 
from coloured ¢hings. Each colour requires a substrate. 
It is not possible that all things whatever should be 
separated from one another ; the process of discrimination * 
is no absolute separation *; wherefore it is impossible that 
walking °, colour, and, in general, the qualities and states 
of things, should be really separated from their substrates 
(rv droxepevov)®. It is plain that, owing to his theory of 
aav ev tavti, Anaxagoras could not hold that there is 
in nature any pure or simple colour’. | 


1 das eipynxe. Prantl, pressing the ydp before Avafaydpas here, infers 
from the sentence that Anaxagoras with the others held white and black 
to be primary colours. 

2 Simpl. ad Arist. Phys. 184” 15-188" 5, pp. 34-5, 156, 175-6 (Diels); 
Prantl, Ilepi Xpop. p. 58. 

® i.e. that effected by vots. 
ov yap martes Stacracpés eotw 7H Sidkpiors. 

5 Bddiuis here seems to mean ‘movement’ in general, which is 
impossible, according to Anaxagoras, without something that moves. 

6 Simpl. l.c. Prantl, Avzs¢. epi Xpwpdrwy, p. 59, remarks that it 
was probably this conviction of the inseparableness of qualities from 
substance that led Anaxagoras to make his famous assertion that snow 
is black. To the sensible impression that snow is white, he opposed 
the rational view that snow is water frozen, and that water—the 
Homeric pédav vdap—is black; hence snow is really black. The 
meaning and object of this paradoxical assertion were quite misunder- 
stood by many ancient writers; e.g. Cic. Acad. Quaest. iv. 23. 31. 

" Cf. Arist. 187” 2 seqq. d:é pace may ev mavri pepetyOa. . . eidixpivas 
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Diogenes of Apollonia. 


§ 23. Diogenes held that the ultimate agency in Nature Diogenes’ 
(which included for him Mind in all its manifestations) is ia se 
Air. Thus thought and sensation are activities of the foundation 


;. ‘ - ; : ‘ f tal 
intra-organic air (especially that in or around the brain) jiq 


in relation with the outer, or extra-organic air, which oe ea 
° ° ° O activity. 
operates in nature generally. The air in the particular The es 


organs conducted the sensory impressions to that near the organic air 
: : : : ; _ the cause of 
brain, as their central organ; which, again, seems, in certain perception. 
cases at least, to have co-operated with the air in the breast, eae 

or near the heart. Perception is more perfect the finer chief factor 


* 3 ‘ : f vision. 
is the intra-organic air, and the more freely the structure of ee 


the vessels promotes its passage to and fro between the agteement 


: 3 : between 
brain, the thorax, and the various parts of the bodily Diogenes, 
Anaxa- 
system. goras, and 


‘Seeing takes place, according to Diogenes!, by the re- Empe- 
flexion of objects in the pupil of the eye; for this, by being nee es 
mixed (jeryvupevnv) with the internal air *, produces the sense colour. 
of vision ; a proof of which is that when there is inflamma- 
tion of the vessels of the eye, the mixture with the air within 
being interrupted, vision is impaired, although the image 
is reflected in the pupil as usual.’ ‘ Those animals see most 
keenly which have the air? within them fine and the veins 
fine likewise (such fineness of the air and the air-vessels 
being the general conditions of perfect sense), and those which 
also have the eye itself as bright as possible*. The colour 
which is contrary to that of the eye is best reflected in it®: 
wherefore those whose eyes are black see best by day, 


pev yap Odov Nevkoy 7 peday i) kré. ... OvK elvar’ Orov dé mArelaToy éyet 
ExacTov, TovTo Soxely eivat THY prow Tov mpdyparos. 

1 Theophr. de Sens. § 40 (Diels, Vors., p. 344). 

2 More especially r@ mepi rov éyxéhadov aépu. 

3 Theophr. l. c. § 42. 

4 6ca Te TOv dépa (Sc. Aewrdv) kal Tas PrA€Bas exet emrds, Gomep em tov 
drop (sc. aiaOjnoewv), kai daa Tov 6POadpov (sc. €xet) Maumpdéraroy. Diels 
should have placed a comma after dAd@v, as Somep emi tév addor is 
parenthetical. 


5 For this doctrine see Democritus, sugra § 13; Anaxagoras, § 20, 
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and see bright better than dark objects; while their 
opposites see better by night. That the internal air, 
which is a small part of the god!, is what perceives, is 
shown by the fact that often, when we have our minds 
directed to other things (than the object), we neither see 
nor hear?.’ Diogenes thus agrees with Empedocles and 
Anaxagoras in making those see best by day whose eyes 
are black, and those whose eyes are bright, or gleaming 
grey, see best at night. The reasons for which Empedocles 
and Anaxagoras held this view have been stated; why 
Diogenes shared it we are not informed. 

Diogenes has left us no theory of Colour. It is manifest 
that he laid great stress on the phenomenon of éud@acis— 
the reflexion of an image in the eye—as a factor of vision. 
Theophrastus * asserts that Diogenes’ theory that we see by 
virtue of the internal air is futile. ‘While Diogenes’ (he 
goes on) ‘confutes, after a fashion (édéyyer was), those who 
take the mere reflexion in the pupil for a complete explana- 
tion of vision, he fails himself to render a satisfactory 
account of the latter.’ For him, it is evident, the conditions 
of vision were summed up in the reflexion of the image, 
and the communication between this and the air within the 
brain and organism in general. Air as first principle, both 
of nature and of mind, was endowed by him with intelligence, 


Plato. 


§ 24. For empirical psychology Plato had only the 
regard of a stepmother. He was averse to physical studies, 


and Democritus, whose whole life-work was given to these, 

1 6 évros dnp aicOdverat, pixpov dv poptov tod Oeov. 

* The meaning of this is not, at first, clear. But Diogenes believed 
that Novs in each man is Air—6 ev npiv 6eds—and a part of the universal 
Nods, 6 6eds, which, of course, is also Air. When the individual voids is 
engaged on its own thoughts, if we then have neither ears nor eyes for 
external objects, it follows that the operation of these senses is included 
in that of vots: as it is vots (6 évrés dnp) that thinks, so it is the same 
that perceives. He does not here argue—he assumes—that voids in each 
person is 6 evrds anp. 


° De Sens. § 47 (Diels, Dox., p. 512). 
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he seems to have disliked. At all events he never names favourable 
him. Accordingly we find comparatively little in Plato’s ce 
dialogues bearing on this subject, and that little not always chology : 
up to the standard of what was to be expected from a writer neeibh 
of his transcendent genius. A few scattered references and i meta- 

: : - ; in os : physics. 
observations; an interesting disquisition in the 7heaetetus Account of 
(which, however, aims not at psychological but rather at Soe = 
epistemological results); and a discussion in the 77smaeus, Timaeus. 
for which the author practically apologizes’, form the chief 
contributions of Plato to the subject of empirical psychology. 

Plato’s physics were submerged in metaphysics. Wecannot, 
therefore, so clearly distinguish the ruling physical ideas 
which governed his psychology as we could do and have 
done in the cases of Empedocles, Democritus, and Anaxa- 
goras. When he proceeds to treat of psychology he 
descends from first to second causes, and finds himself on 
uncongenial ground. It is not easy to discover a principle 
of union between his psychology and his idealism, any 
more than between his psychology and any ruling 
physical principles. His physics is virtually contained in 
his account of the nature and construction of matter, in its 
four forms, given by him in the 7zmaeus. He accepts the 
four Empedoclean forms, earth, air, fire, water ; but does not 
regard them as primitive. These were constituted by the 
Demiurgos out of fundamental triangles, by a geometrical 
process doubtless borrowed from the Pythagoreans. The 
primitive triangles are the right-angled isosceles, and the 
right-angled scalene. From these are first constructed 
the pyramid, the cube, the octahedron, and the eikosahedron. 
The cube, then, is made to form the foundation of earth, 
as it is the most solid element; the pyramid forms that 
of fire ; the octahedron that of air; the eikosahedron that of 
water. These four ‘elements’ stand to one another in 
continuous proportion: as fire is to air, air is to water ; and 
as air is to water, so is water to earth”. Plato’s psychology 


1 The theory of colour in the 7zmaeus comes in only as a part of the 
Ppévipos matoud in which the author indulges. Cf. Zzm. 59D. 
4 Tim. 32 A-B. 


Function 
and organ 
of vision. 
Plato, like 
Empedo- 
cles, neg- 
lects the 
pupillar 
image. 


44 THE FIVE SENSES 


also is set forth in the 7zmaeus, in his attempted deduction 
of the individual from the cosmic soul. This deduction is— 
on the face of it metaphysical, and indeed fanciful in the last 
degree. When the Demiurgos makes over to the newly 
created gods the task of fashioning mortal bodies to be 
joined with immortal souls, we see Plato at a loss how to 
connect his metaphysics with his physics by any satisfactory 
rational or scientific tie. The inferior gods borrowed from 
the Cosmos portions of the four elements+, and of these 
they compacted the organic body. Into this body they 
introduced the immortal soul with its double circular rota- 
tions—the circles of the Same and of the Different. This 
soul they located in the cranium, which is spherical, like 
the Kosmos, in its external form, and admits no motion 
but the rotatory. The body had all the varieties of motion, 
backward, forward; upward, downward ; right, left. In it 
were set up the movements of nutrition and sensation, 
which, however, interfere with, and disturb, the movements 
of the rational soul in the cranium. Thus its rotations 
in the circles of the Same and the Different are caused to 
convey false information. In the course of time, and by 
the process of education, this state of things is made to 
improve. Philosophy attempts to restore the mathematical 
exactitude of the intellectual movements. To all this 
Plato subjoins a particular account of the senses—their 
organs, functions, and oljects. ‘This will be now given as 
far as it concerns the sense of seeing. 

§ 25. Neglecting the pupillar image ‘Plato held that 
seeing takes place in virtue of a coalescence between (a) the 
rays of the intra-ocular light emanating from the eyes 
to some distance into the kindred (i.e. illuminated) air ; 
(2) that which, reflected from external bodies, moves to er 
it; and (c) that which is in the intervening air, and which, 

t Tt is noticeable how great a hold this doctrine of the four elements 
(which Empedocles first propounded) took upon the Greek mind. It 
pervades the whole period from Empedocles to Aristotle, for though 


not of course accepted in its original form by all writers, it was some- 


thing with which all had to reckon; and which influenced even those 
who rejected it. 
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owing to the diffusibility and nimbleness of the latter, 
extends itself in lines parallel with the fiery current of 
vision!” ‘Of the organs first they wrought light-bearing 
eyes, and bound them fast in the causal scheme as follows. 
That part of fire which has the property of not burning, 
but yielding an innocuous light, they contrived to fashion 
into a substance homogeneous with the light of day”. For 
the fire within us, being twin with this, they caused to 
flow through the eyes in its pure form, smooth and 
dense, having constructed the whole, and especially the 
central part, of the eyes in such wise as to confine all 
the remainder, i.e. the denser portion, of the fire within, 
and to filter forth only such fire as that above described, 
by itself, in its purity. Whenever, accordingly, there is 
daylight around the visual current (= the light which flows 
out from the eyes), this current, issuing from the eyes and 
meeting with its like, becoming compacted into union with 
the latter (i.e. with the homogeneous external daylight), 
coalesces with it into one homogeneous whole ® in the line 
of vision, i.e. in the direction in which the current issuing 
from within meets front to front with, and presses against, 
any of the external objects with which it comes into 
collision. The whole then, owing to the essential homo- 
geneity of its constituents, becomes sympathetic, so that 
whenever it takes hold of anything, or when anything takes 
hold of it, it transmits the movements of such thing into 
the whole body as far as the soul*, and so produces 
a sensation, viz. the experience on having which we say 

1 tov wept Tov pera&v dépa evdudyuroy bvra kal edrpemrov cuveKrevopevou 
7 mupadet THs Oews, Stob. Hcl. i. 52; Plut. LAzt. iv. 13 (Diels, Dox., 
p. 404). Prantl (Arist. Mepi Xpopdroyv, p. 75) remarks that cvvavyeca, the 
term above translated ‘coalescence of rays,’ seems to have come into 
vogue in the later Academy or among the Neo-Platonists. This passage 
of the Placita sums up fairly enough the doctrine set forth in the 


following passage of the Zimaeus (45 B-46 A) itself. 


* There is a play on the terms 7jpépa and das ipyepor. 
3 €xmimtoy Gmotoy mpos Opotov Evytrayes yevopevor. 

* péxpe ths Woyns: up to the ‘seat of consciousness,’ an expression 
of which great use is made by most Greek psychologists, and which 


covers the greatest mystery of psychology. 
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commonly that we see. But when the kindred fire without 
has departed into night, the visual current from within is. 
cut off; since, on issuing from the eye and meeting what 
is unlike it, it becomes itself changed in quality and ex- 
tinguished: it becomes no longer homogeneous with the 
neighbouring air, as the latter now contains no fire.’ 

§ 26. ‘Therefore it ceases from seeing and tends to bring 
on sleep. For when the eyelids, whose structure the gods 
devised as a protection for the sight, are closed, they 
imprison the force of the fire within; and this force 
weakens by diffusion, and so calms, the internal movements ; 
and when they have become calm, quietude succeeds. If 
this quietude is profound, the sleep which descends upon 
us yields but scanty dreams ; but if certain of the greater 
movements have been suffered to remain, these, according 
to their quality, and that of the regions of the body in 
which they remain, produce “ phantasms” of corresponding 
quality and number, fashioned within us like unto objects 
seen, and referred outwards to them by us in memory when 
we awakel.’ ‘ Does not dreaming (asks Plato in the Republic) 
consist just in this, that one, whether asleep or awake, regards 
that which is like something not as merely being /zke it, 
but as being the very thing itself which it resembles? ?’ 

§ 27. As Mr. Archer-Hind, ad loc., observes, there are 
three fires concerned in the above account of vision: 
(1) that which streams from the eye (r6 rijs d\ews pedua) ; 
(2) the fire of daylight in the air; and (3) the fire which 
is the colour of the object seen. The visible object is 
immersed in the peOnpepivov os, which, with xpéya, streams 
from it to the eye. This stream meets ro ris dWews 
pevua, and both united in one whole (often spoken of as 
simply dus) convey the impression of the object to the 
soul. But the fire of daylight, which intervenes between 
eye and object as a sort of medium, conforms itself somehow 
to these conjoint currents, supporting and substantiating 
them, as is stated in the extract given above (§ 25) from 


: ie) bé > Q + > cal bs , 
apopowbévra évrds eEw re eyepOciow dropynpovevdpeva. 


2 Rep. 476C. 
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the Placita. In all this, as well as in Plato’s disregard of the 
pupillar image, there is much that reminds one of Empedocles 
(see § 29 zzfra). He, too, speaks of a fire issuing from the 
eye. He, too, says that colour comes as an amdppo.a from 
the object, and Plato, in the MWenon (cf. § 10 supra), seems 
to accept this account of it while ascribing it to Gorgias 
and his master. But Empedocles has not left anything to 
show the part which he would attribute to the daylight 
‘ In connexion with vision. Nor is it easy to single out in 
Plato’s account of the matter the separate parts played 
by the fire from the object and the fire of daylight. The 
one is not to be absolutely separated from the other. The 
fire from the object ceases if the fire of daylight departs. 
The colour and the light in which it is seen are intimately 
connected for Empedocles, as for Plato. Although, there- 
fore, it may be that Plato distinguished his visual theory 
from that of Empedocles by the part which he makes the 
daylight play in fusion with the visual light, yet, in 
the absence of information as to Empedocles’ view on this 
matter, we cannot be quite sure. There seems nothing in 
the theory of the latter zzconsistent with the Platonic view. 
Finally the Empedoclean doctrine was that by each element 
within us we perceive the same element without, ‘fire by 
fire, earth by earth, &c.’ ; and Plato was an adherent of the 
same theory. Aristotle tells us! that Plato, in the same way 
as Empedocles, regards the soul as formed of the elements, 
on the principle that ‘like is known by like. Plato's 
‘elements, however, in the formation of Wvy7, were not 
material, and were far other than those of Empedocles?. 
§ 28. Light, the medium of vision, is a subject of interest The 
to Plato, not however from a physical or psychological Mag = 
standpoint so much as from that of metaphysics. ‘ We see,’ (Plato 
he says °, ‘with the organ of seeing, and hear with the organ eee be if 
of hearing, and with the senses generally perceive their poe 
respective objects; but the great Artist who fabricated of hearing.) 
the senses and their organs has, with regard to seeing, 
gone more expensively to work than in any of the other 


1 4o4> 16, 2 Cf. Zim. 35 A seqq. 5 Rep. 507 C-508 B. 
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senses. The organs of hearing and sound need no third! 
thing in order that the former may hear and the latter be 
heard; nothing, the absence of which would prevent the one 
from hearing and the other from being heard. The other 
senses also are exempt from any such need. But the 
faculty of seeing and the object of this have need of such 
third thing. For the power of seeing may be in the eye, 
and the man who possesses it may strive to exercise it, also 
colour may be present in the object; but if a third thing 
called light be not present, the eye can see nothing ; the 
colour must remain invisible. Light is the precious medium 
by the intervention of which the object and the organ of 
vision are brought into conjunction for the exercise of this 
faculty. The visual organ is not the sun, though the most 
sunlike (jAvwdéoraroyv ... dpydvwv) of the sensory organs’; 
but it receives from the sun, when the latter illuminates 
the sphere of vision, all the visual power which it possesses. 
Light wells forth from the sun as from a fountain.’ 

§ 29. The object of vision is colour. If the eye sees, 
what it primarily sees is this®. The visual agency according 
to Plato* consists of fire. Its visible object too is of the 
same nature. ‘The body of the created world is tangible 
and visible: that it should be tangible it must consist, in 
part, of earth: that it should be visible it must have an 
ingredient of fire®.’ ‘Colour, therefore, he regards as a sort 
of flame from bodies, having its parts symmetrical ® with 

1 It is strange that Plato should here reason as if only this one 
faculty of sense required a medium—light—between object and organ: 


as if no medium were required for hearing or smelling. 
2 Cf. Goethe, Farbenlehre, Introduction : 


‘War’ nicht das Auge sonnenhaft, 
Wie k6énnten wir das Licht erblicken ? 
Lebt’ nicht in uns des Gottes eigne Kraft, 
Wie konnt’ uns Gottliches entziicken ?’ 
° In Charmid. 167 C xp@pa pev dpa oddev dis odoa is given as an 
absurdity. * Theophr. de Sens. § 5. 
° xapiobey dé mupds oddév dv more éparov yévorro, Tim. 31 B. 
° Theophr. l.c. We are here (as Th. remarks) reminded of Em- 


pedocles, who required cvpperpia between the dmdéppoia and the pores 
of the organs. 
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those of the visual current’; so that (since an emanation * 
takes place from the objects seen, and this emanation and 
the visual fire must harmonize with one another) the visual 
agency, going forth to a certain point, forms a union with 
the emanation from the body, and thus we see. Hence 
Plato’s visual theory would stand midway between that of 
those who merely say that the visual current impinges upon 
the objects*®, and that of those who teach merely that 
something is conveyed to the eye * from the objects seen.’ 
‘Plato’s theory of colour approximates to that of Empedocles, 
since the symmetry which Plato requires between the parts 
of the colour and the visual current is like the harmonious 
fitting (€vapydrrew) of the adzoppoai into the pores required by 
Empedocles. ... It is strange that Plato should simply 
define colour as a flame; for, though the particular colour 
white may be like this, yet black would seem to be the very 
reverse’. We have seen that Plato seems to approve ® of 
the definition quoted in the Menon from Empedocles’. 
Black and white are recognized by Plato as opposite 
colours ®. Hence, too, colours admit of gradation, not 
guantitative, in the sphere of péya or mod, but gualitative, 
i.e. in point of kadapdrns °. 

z 

2 


TH Oer=Te THs dpews pevpart. 

@s Gmoppons te ylyvouerns kré. This, if Theophrastus expresses 
Plato’s doctrine correctly, brings the latter into closer relationship with 
Empedocles than Mr. Archer-Hind (Plato, 72m. p. 156) is inclined to 
admit. Theophr. de Sens. § 91 mepi S€ xpopdatrav sxeddv dpoies ’Epme- 

| -OoKde? Neyer. TO yap TUpperpa exety pdpia TH Sper TO Tois TOpots evapporre 
éotiv [icoy ?]. 

> Who are meant? Probably Alcmaeon and the Pythagoreans. 

* Probably those who held with Democritus the theory of visual 
| Oeikeda, or cidoda. 

® Theophr. de Sens. § 91. 

 § Menon 76D éortt yap xpda aroppon ocxnpdroy byyer ovmperpos Kat 

 alaOnros. 

* Prantl (who, objecting to Theophrastus’ comparison of Plato’s 

. colour theory with that of Empedocles, says that das Ganze bet Platon 

. mehr dynamisch betrachtet wird) would have us believe that the Empe- 

,doclean definition of colour is only accepted in a spirit of Socratic 

‘irony. Vide his Arist. Farbenlehre, p. 57. 

§ Phileb, 12 E, Protag. 331 D. ® Phileb. 53 B. 


BEARE E 
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§ 30. ‘A fourth! department of sensibles yet remains whose 
many varieties we have to distinguish. These asa class * we 
call colours, being a flame? streaming off from bodies each 
and all, having parts symmetrical with those of the visual 
current, so as to be capable of being perceived *. We have 
already, in what precedes, set forth the causes which explain 
the origin of vision. Here, then, it is most natural and 
fitting to discuss the probable theory of colours, showing 
how the particles which are borne from external things, 
and impinge upon the visual organ, are some smaller, 
some larger than and some equal to the parts of this 
visual organ itself®; that, moreover, those of equal size 
are unperceived, and are accordingly called transparent, 
whereas the larger and smaller, the former contracting the 
visual current and the latter dilating it®, are analogous 
respectively to things cold and hot in application to the 
flesh ’, and to things which, in their effects on the tongue 
(sc. the organ of taste), are astringent, or from their heating 
effect on it are called pungent®. These are the colours 
black and white: affections of the parts of the visual current 
which are, as has been said, identical in principle with those 
of temperature and taste but in a different sense-modality °, 


1 Reading aicOnrév. The three preceding departments were those 
of Zaste, Odour, Sound. 2 Plato, 77m. 67 C-68 E. 
3 Prantl (epi Xpop., p. 75) blames Theophr. § 86 for inaccuracy in — 
giving, as Plato’s definition of ypapa, Asya amb Tay Copdroy cvppeTpa 
popta €xovoay rp dyer, and says that Plato would not have used @Adé thus. 
But in fact Theophrastus is merely repeating the words of 77m. 67. 

* ‘Lit. with a view to perception,’ mpos aicOnow. 

5 By ‘organ’ for Plato here has to be understood not the eye, but the 
dWews pedpa. 

6 The ‘diacritic’ effect of white, and the ‘syncritic’ effect of black on 
the visual current would seem to have their psychological meaning — 
in the power of visual discrimination which light gives, and the con- — 
fusion, or loss of discrimination, between colour dadopai which results 
from darkness, 

“ i.e, in reference to the organ of touch which for Plato was the odpé. — 

* He does not pursue the parallelism of whzte to hot and black to — 
cold into the modality of taste, so that e.g. white should be to sweet — 
as black to bitter, nor could he do so consistently with his own account ~ 
of sweet and bitter, 777. 65 D, 66 E. 9 ev GA® yevet, 
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and presenting themselves to the mind as specifically differ- 
ent on account of the above-mentioned causes?. Thus, then, 
we must characterize them. That which dilates the visual 
current is wzte; the opposite is black*.. When a more rapid 
motion (than that of white), belonging to a different kind of 
fire, impinging on and dilating the visual current right up 
to the eyes *, forcibly distends and dissolves the very pores 
of the eyes, causing a combined mass of fire and water—that 
which we call a tear—to flow from them, and being itself 
fire meeting the other fire right opposite: then, while the 
one fire leaps forth as from a lightning-flash *, and the other 
enters in and becomes extinguished in the moisture, colours 
of all varieties are generated in the encounter between them, 
and we feel what we call a dazzling sensation’, to the external 
stimulus of which we apply the terms bright and glittering. 


+ [ cannot refer éxeivey (E, 1.3) to anything but rots rns dyreas pepeowv 
above. Stallbaum takes it of Oeppa cal Wuypa; Mr. Archer-Hind of ra 
ovykpivoyra kat dtaxpivoyra, The pépia of the pddé from objects stand ina 
relation of size to the parts of the dews peda: if they are equal to the 
latter, they, or rather the objects, are transparent, and have no xp@pa ; 
if they are greater, they cause it to contract, and the colour seen is black ; 
if they are smaller, they expand or dilate it, and the colour white is seen. 
These conditions of sensation are fulfilled at the moment of coalescence, 
we must suppose, between the peidpa dews and the pdpra from objects. 
But how are we to conceive this coalescence in accordance with the de- 
scription? Ifthe »épea when equal to the parts of the petpa dews cause 
no appreciable disturbance, how is it that they do so when smaller? 
There seems to be’ here a confused repetition of the ‘ pore’ theory of 
Empedocles, who taught that dméppo.a must actually fit the pores to 
cause sensation; that if too small they pass through without any appreci- 
able effect: if too large they do not pass in at all, This is fairly intelli- 
gible as regards actual ‘ pores’ in the organ ; but when applied to the 
pévpa in a free medium is not so easy to envisage to the imagination. 

2 Cf. Arist. 1197 30, 1057 8-11. See also Phzled. 12 E, Protag. 331 D. 
That which is merely Staxpirixdy ts dWews is, as we are here told, whzze: 
but we learn further on that if it dsaxpiver ry dy péexpe TOY Ouparey 
it is sparkling dvight—haprpov. 

5 Stakpivoveay Thy Ov péxpt TOV Gupatav. The meaning is plain from 
Tim. 45, where dws is shown to consist of the amalgamated fires 
from the eye and from the object, what Prantl (4A7ds¢. Iept Xpop.) calls 
‘die Doppelbewegung der dmoppoat zwischen Object und Subject.’ 

4 olov dm aotpanns. 

uappapvyas TO maOos mpoceitroper. 
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A kind of fire, again, midway between these two (viz. that 


producing Aevkdy and that producing oriAfov), when it - 


reaches the humour of the eyes, and is blended with it, 
but does not glitter, produces a sanguine colour’, when its 
fire mingles with? the brightness in the moisture of the eyes, 
and to this colour we give the name ved (épuOpov) *” The 
remaining colours are compounded of these four—zi/z/e, 
black, bright, and red. ‘Bright, when mixed with red and 
white, becomes golden-yellow (Eav0dv). What the proportion 
of parts in the several possible mixtures is, one should not 
say even if one knew; since there is no necessary law 
—no plausible account—which one could set forth with 
even moderate probability respecting them. Red, blended 
with black and white, gives violet (ddovpydv). If these 
(sc. the red, black, and white which form violet) are mixed 
and burnt, and black has been thus added in greater 
amount, the result is a dark-violet (éppvivov). Auburn 
(mvppdv) is produced by the mixture of golden-yellow and 
grey*. Grey, again, is formed by the mixture of white 
and black. Yellow (expédv) by that of white with golden- 
yellow. When white meets bright and is immersed in intense 
black, a deep-blue (xvavodv xp6ua) is produced. When this 
deep-blue is mixed with white, the glaucous tint—greyish 
blue—(yAav«ds) results. When auburn is mixed with black 
the product is leek-green. It is clear, from what precedes, to 
what combinations the remaining colours are to be reduced, 
so as to preserve the verisimilitude of our fanciful account 
(uddov). If, however, one should endeavour to investigate 
and test our theories by practical experiment, he would show 
himself ignorant of the difference between the human and 


1 yp@pa evapov. In 80 E red is named ris tov wupds touns re Kat 
e£oudpkews ev typ@ vars, the colour of blood being due, as Archer-Hind 
says, to the commingling of fire and moisture. 

* ie. is not guenched in it, as in the preceding case. 

8 In this attempt to discover the origin of ved, the first of the 
properly so-called colours, Plato becomes more in earnest with this 
subject than Aristotle anywhere does. 

* It is not easy to find English names exactly suitable for these 
terms. Thus gatés here is rendered ‘grey.’ So Mr. Archer-Hind 
renders it. ®ypés he translates ‘ pale-buff.’ 
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the divine nature ; for God has knowledge and power? to 
blend the many into one and resolve the one into many, 
but no man is able, or ever will be able, to accomplish 
either of these things.’ 


§ 31. Plato's account of the production of. leek-green a 
(xpdowov or mpdcvov) by the mixture of auburn and black 55, Aric. 


receives no support from Aristotle at all events. In the totle and 
agrees with 


Meteorologica the latter tells us” that there are three Democri- 


fe wae ] i hid. tus as to 
colours—crimson (owviKko v), leek-green (mpacwov), and the come 


violet (adovpyov), which painters cannot produce artificially positeness 
by any process of blending. These are the three principal ee 


colours of the rainbow®. According to Democritus (§ 17 what —o 
means by 


supra), however, leek-green can be produced from purple zip. Plato 


v 2 1 és in general 
(zoppupovv) and woad-blue, or else from pale-green and sae 


purplish (oppupoetdés). Aristotle 
When Plato above calls colour a ‘flame,’ and speaks of eae 


fire as proceeding from the visible object to the eye, effects of 
we must bear in mind how many apparently different i ead or 


things he understood under the name /ive—particularly Geet 


these three: flame, light, and glow. He says*: ‘We must a merely 


understand that there are many genera of fire, such as Sbective 
quality for 


(1) fame (pdé€), and (2) that which proceeds from flame, Plato (in 
which does not burn but gives ight to the eyes; and Be oe 


(3) that which, when the flame has died down, is left of for Demo- 


x ,_ critas. 
the fire in the glowing embers. He treats céAas and ¢és ee 


as identical®. For him, just as nothing would without 
earth be tangible, so nothing would be visible without 
having fire in it®. Plato held’ the smooth (Aciov) like the 
white (Aevkdv) to be capable of dilating, or distending, 
the parts of the visual current (dvakpitixdy ris dWews); but 


2 Cf. sugra Democr. § 17. 
392? 7- 
8 Xenophanes, first of the writers whom we know, singled out these 
rainbow colours : 
qv v “Ip Kadéovet, vedos Kal rodro méduke, 
Toppupeov Kal howikeov Kat xAwpory idérOat. 
Xenoph. Frag. 32 (Diels, Vors., p. 56). 

4 Tim. 58 Cc. 5 Cratyl. 409 B. 
6 Tim. 31 B. T Tim. 60 A. 
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as it has a bright and glistening appearance this must 
be taken (in accordance with 77m. 67 E) to mean that it” 
so affects the visual current up to and into the eyes 
themselves (uéxpt Tév duydrwv). This account of the smooth 
was accepted by Aristotle also, who says that ‘smooth 
things have the natural property of shining in the dark, 
without, however, actually giving light!’ Prantl? says that 
the account of colour given in the 7z7maeus would appear 
at first to be founded on atomism. Yet, as he points out, 
the dynamic import of the two factors—the ovyxpicis and 
dudkptors—miust be borne in mind; and it has further to be 
remembered that Plato does not really explain the structure 
of the elements atomistically but geometrically. His employ- 
ment, however, of the term dmépporas (common to him with 
Democritus and Empedocles) indicates on his part a line 
of explanation which really throws his dynamic account 
of colour into the background. He treats certain colours 
as natural to certain things: e. g. red is the colour of blood ?. 
So certain colours are naturally connected with certain other 
sensible qualities, e.g. with dztterness*. In the Timaeus 
and Republic Plato, unlike Democritus®, regards colours 
as actually existing in things, not as having a merely 
subjective existence dependent on davracta®. The qualita- 
tive change (dAdolwots) which is so important in the colour 
theory of Aristotle plays but a small part in that of Plato. 
We find, however", the change of whiteness into another 
colour (ueraBoAy THs AevKdTyTOs eis GAANY xypdav) given as an 
example of dAdolwois, one of the kinds of peraBody into 
which xivnouts is divisible for Plato as well as for Aristotle. 
ee § 32. Plato® finds in the consideration of colour from 
of sensa- the Protagoreo-Heraclitean standpoint a suitable illustra- 


tionalism, tion of the absence of objectivity in our merely sensible 
colour and 


1 A387 Be ? Arist. Tlept Xpop, p. 69. 

8 Tim. 80 E. eat A a cieas oe 

® It is another question how far he could really have held any such 
view consistently with the doctrine of sensible perception set forth, after 
Protagoras and Heraclitus, in the Zheaetetus: see next paragraph. 


CL ep, SOC, 4 Theaeiel. 182 D. 
8 Theaetet. 153-7. 
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experience; and from this standpoint he develops provision- all other 
ally a fierce attack upon the fact, or even the conception, eee 
of science or objective knowledge of any kind. In the are (as well 


course of this discussion a good deal of interesting informa- oe, 
tion is given us as to the degree to which the colour ‘ things’) 
conception had been analysed by psychologists, and the Sale 
character of colour, as a ‘secondary quality, impressed upon 
the popular science of the time. The daéppo.a of colour 
and the eidoAa of things are (it would appear from this 
discussion) of such a kind that they consist and exist only 
in the interaction between object and subject. The object 
is only the fvvamrorixrov. White (Aevkdv) and whiteness 
(Aeuxdrns), e.g., are but the product of this interaction, and 
last only while it lasts. ‘If the doctrine of Heraclitus is 
applied to perception, and especially to vision, it will be 
found that what we call white colour neither exists in our 
eyes nor in any distinct thing existing outside them. 
It has not even place or position. To see what colour 
really is, if we proceed on the principle of Heraclitus that 
“all is becoming,” we shall find that white, black, and all 
other colour arises from the eye meeting some appropriate 
motion; and that what we call a colour is in each case 
neither that which impinges upon, nor that which is 
impinged upon, but something which passes—some relation 
—between them, and is peculiar to each percipient. For 
the several colours can scarcely appear to a dog or to any 
animal as they appear to a human being; nor, indeed, do 
they appear to one man as they do to another; or even 
to the same man at one time as they do at another. What 
happens in the generation of colour is this. The eye and 
the appropriate object meet together and give birth to 
whiteness on the one side, and, on the other, the sezsation 
connatural with it, both of which could not have been 
produced by either eye or object coming into relation with 
aught else; then, when the sight is flowing from the eye, 
whiteness proceeds from the object which combines with it 
in producing the colour, so that the eye is fulfilled with 
sight and sees, and becomes (not sight but) a seezug eye ; 


The object 
of vision ; 
in general 
=colour, 
i.e. that 
which is 
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and the object which lent its aid to form the colour, is 


fulfilled with whiteness, and becomes (not whiteness but) 


a white thing, whether wood or stone or whatever the 
object may be which happens to be coloured white. And 
the like is true of all sensible objects, hard, warm, and so 
on; which are similarly to be regarded, not as having any 
absolute existence, but as being all of them, of whatever 
kind, generated by motion in their intercourse with one 
another; for of the agent and patient, as existing in 
separation, no trustworthy conception can be formed. The 
agent has no existence till united with the patient, and the 
patient none until united with the agent; and, moreover, 
that which by uniting with something becomes an agent, by 
meeting with some other thing is converted into a patient. 
From ali these considerations arises the conclusion that 
there is no one self-existent thing, but everything is 
becoming and relative. Being must be altogether cast out 
of our thoughts, though from habit and ignorance we are 
compelled—even in this discussion—to keep the term. 
Great philosophers, however, assure us that we should not 
allow even the term “something,” or “ belonging to some- 
thing,” or “to me,’ or “this,” or “that,” of any other term 
which implies the stationariness of things, to be employed 
in the language of nature and truth; since all things are 
being created and destroyed, coming into being, and passing 
into new forms ; nor can any name fix or detain them; he 
who attempts to fix them is easily refuted; and all these 
things are true not only of particulars but of classes and 
aggregates such as are expressed in the general terms made 
use of in language?.’ 
Artstotle, 

§ 33. Aristotle commences his account of the special 
senses with the sense of sight. According to his custom, 
he examines first the object of seeing. This, stated most 
generally, is the wzszble (rd dparév)?, or, as he defines it more 

1} Jowett’s phraseology has for the most part been adopted. 

2 418% 26 seqq. ov peév ody eorw 7) Os ToiT ~orw dpardy. Seeing, by 
a power common to it and the other senses, perceives contraries: there- 
fore it perceives also the zzvdsible (déparov). By this ‘invisible,’ however, 


Pe 
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closely, ‘that which is seen in the light.’ So defined, the seen in the 


object of sight is colour, This is the most general name ae a ‘i 


for the immediate and proper object seen in the light. he 
Colour, unlike certain other things? (fire and phosphor- a 


escent substances), cannot be seen in darkness. Hence in how? To 
understand 


order to understand colour—the object of vision—we must colour, we 
obtain a true view of the medium of vision—light. Colour ae 
overspreads the surface of all that is visible. Now every 

colour sets up a motion in the diaphanous medium between 

each coloured thing and the eye which sees it*®, when the 

said medium exists actually, not merely in potency. This 

is the essence of colour. By the motion thus set up in the 
actualized, i.e. illuminated, diaphanous medium, vision is 
normally stimulated; not, as was held by Empedocles, 
Democritus, and Plato, by dzoppoat, or cidwAa, from the 

objects of vision. 

§ 34. In order to understand light, therefore, we must con- The dia- 


: : : : 4 etace phanous 
sider the nature of the diaphanous, its medium *. This isa Wedaie 


thing which is, indeed, visible, but not always or directly; oo and 
° ° e. 6ah egie ° ° e ° ness. 
owing its visibility, when it has it, to colour produced in it Tone dees 


from without ®. Instances of the diaphanous are found in air, nae 


water, and many solids®; which ave diaphanous or trans- space, as 


is here meant not the absolutely invisible, but only oxdros (cf. 421° 3, 
422% 20-2); and even ro oxorewvdy is only pddis 6pampevoy (418 29) ; as 
is also 76 Alay Aapmpdv, which is déparoy in a different way from cxéros. 
Cf. Met. 1022” 34 ddparov héyerat kal TS Odos py EXEL YpOpa kal TG patros. 

* Not that the object of sight, thus restricted, and colour are ab- 
solutely identical. Cf. Phys. 201 4, Mez. 1065> 32 dSomep ovdé ypdpa 
Tavrov kai dpardv. Their Adyot, as Simplicius says ad loc., are duddopor. 

? As will appear there are three kinds of épard: (1) colour (seen only 
in light) ; (2) fire (seen both in light and darkness) ; (3) phosphorescent 
things (seen only in the dark). 

° grav xp@ua kwyrikdy éott To Kar’ évépyeray Stapavois Kal rovr goriy 
avrou 7 dvots, 418% 31. 

* This is at the basis objectively of Heht and colour, and subjec- 
tively of vzszon. 

> Either by fire or by ro dv@ cpa (see note I, p. 58): épardv... dv 
adXdTploy xpopa. 

6 As we shall see (p. 60), the diaphanous in bodies is the vehicle of 
the colour regarded as zz these bodies ; not, like the free diaphanous, 
the medium which propagates the colour movement to the eye. 


Empe- 
docles 
asserted. 
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parent, not gua water or air, but because they have inherent 
in them the same natural substance which exists in the 
eternal body of the celestial sphere’. The actualization 
of this diaphanous gua diaphanous is Zighé, just as-its mere 
potentiality is darkness. Thus darkness is potentially 
wherever light is actually, and conversely. Light is thus; 
too, a colour, belonging incidentally to the diaphanous 
medium when the latter is actualized by the agency either of 
fire, or of a substance of the same nature as the celestial fire 
which has in it a principle or element of identity with the 
terrestrial. As colour can stimulate only the actually trans- 
parent or diaphanous, it is only in the actuality of this, i.e. 
in the light, that it can be seen. Fire, however, and certain 
other things mentioned below, can be seen in darkness. Such, 
then, is the diaphanous: and accordingly light is not fire, 
nor a body, nor an emanation from body 2, but the presence 
of fire or some such thing in the diaphanous®. Colour 
is a phenomenon in light, as light is a phenomenon 
in the diaphanous. Darkness, on the other hand, is the 
privation (crépnows) of light—the absence from the dia- 
phanous of that state which when present in it is light. 
Light is a presence, and therefore those are wrong 
who like Empedocles suppose it to move locally, and 
come by a process unperceived by us through successive 
places from the sun to the earth. Reason and observation 
are both opposed to this view. If, indeed, the interval said 
to be thus traversed were a short one, light, if it moved, 
might traverse it without our perceiving the lapse of time 
it took; but not so when the intervening distance is so 

1 ért ori tis puots evuTapxovea 7) avti ev Tovtois dudorépots Kal ev TO 
didi Tt dvw capatt. This o@pua belongs to the region extending from 
the ajp to the moon and thence upwards to the empyrean in ever 
increasing brightness and purity. Cf. Meteor. i. 3. 340° 6 76 pev yap ave 
péxpt ceAnvys (the ‘upper region’ viewed downwards as far as the moon) 
Erepoy eivat gGpd hapev mupds te Kal dépos (Ideler, i. p. 344), de Cael. 
286° I1, and the notes of Trendelenburg and Wallace on de An. ad loc. 

* otre wop ov@ ddws cpa ovS amoppon THparos ovdevds, directed against 


Plato, 77m. 67 D. 


3 \ Bal , ) , b a - 
WUPOS 1} TOLOVTOV TiVOS Tapovota ev T® divapavei. 
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great as that of East from West. Hence vision is perfect 
at any instant and involves no temporal process *. 
§ 35. Light has been defined as the colour of the dia- The dia- 


ihe ; : ; h 
phanous, incidentally * belonging to it, and depending on Sen 


the presence in it of something of the nature of fire. The ad 


presence of this in the diaphanous zs light ; the privation of explains 
it, darkness. This diaphanous is something not peculiar to en Py- 
air or water or any of the bodies called diaphanous or ‘trans- thagorean 
parent,’ but is a kind of universally diffused natural power * 8) eee 


not capable of existence apart from body ° but subsisting in oe ae 
° e e e ° 5 superncles. 
the things mentioned, and in all other bodies, in varying Aeinotles 
degrees. As the bodies in which it subsists have an external oe 
limit or superficies, so has this also its external bounding sur- colour. 
face. Light subsists in the diaphanous generally, when the 
latter is actualized, and is as it were, indirectly, its colour ® ; 
and so too the exterior boundary of the actualized diapha- 
nous in determinate bodies is their colour, as observation 
shows. It is the diaphanous in bodies, then, that causes them 
to have this quality of colour. In all bodies colour either zs 
the limiting surface, or zs at this surface. The Pythagoreans’ 
chose the former alternative,and defined the surface of a body 
—its external manifestation’—as its colour (xpo.d). But they 
were wrong. Thecolour, though a¢ the superficial boundary® 
of a body, is not zdentical with the boundary of the body 
as such, but rather with the exterior limit or boundary 
' For this polemic against Empedocles (in which, says R. Bacon, 
A. only contends that light is not a body, not that it does not travel) 
see further 446% 26. Galen, de Plac. Hipp. et Plat. § 638, agrees with 
Arist. here, ép6@drara kai mpos ’ApiororéAous eipnrat mepi Te THs Tapaxpnpa 
peraBodns Tav ovTas GddoLoupEevary, os KivOUVEVELY AxYpovoY Etvat, 
PihNie, LiZAP tg; © ¥2. 
For what follows see Arist. 439% 18 seqq. 
Kown tts Puots Kal Svvayts. One thinks of the ‘luminiferous ether.’ 
XOpLoTH ev OvK eoTt. 
TO pas €ort xpGpa Tod Siahavodrs kara cvpBeBynkds 439% 18: cf. 418? 11. 
Cf. 131> 32 gata yap xara rovTo Kahas Keipevoy Td idtov* otoy émel 6 


tN] 


NY fo oO PS & 


Oépevos émipaveias idtoy 6 mp@rov Kéxpwora kré. The colour is there- 
fore the property, or essential mark, of the surface of a body. But as 
every surface has colour and every determinate body has surface, every 
such body has colour. Void space has no colour, Phys. 214 9. 


t eee , Oya. _ a U , 
emupaveta. ey T@ TOV O@MpAaTOS TEPATt, 


Colour a 
genus; its 
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of the diaphanous, which permeates the whole body from 
surface to centre, and which, a¢ the surface, takes the aspect 
of colour. Even the indeterminate diaphanous of air and 
water has colour, viz. the lustre (ady7) or brightness which 
they exhibit. In them indeed, owing to their indeterminate- 
ness 1, the colour varies according to the variation in the 
beholder’s standpoint or distance. Thus we explain the 
ever changing hues of sea or sky. But determinately bounded 
body has a fixed colour and the impression of colour 
() avracia tis ypéas) which it conveys is fixed, viewed 
from whatever standpoint ; unless, indeed, something in the 
environment of the object, i.e. in the air or water through 
which it is seen, causes it to change its apparent colour. 
In both cases, in bodies with determinately bounded surfaces, 
and in the others, such as sea and sky, whose surfaces are 
not so bounded, the vehicle of colour is the same ?, viz. the 
diaphanous. Accordingly, we may define colour as dhe 
surface limit of the diaphanous in determinately bounded 
body*. This second definition of colour is quite consistent 
with that already quoted (p. 57), as that which stimulates the 
actualized diaphanous between the object and the eye. The 
latter, however, defines colour in relation to vision and to 
the medium of vision; the former defines it conceived as it 
exists in objects prior to vision. The diaphanous is for 
the one definition regarded as the medium whereby colour- 
stimulation is conveyed to the eye; for the other, it is the 
vehicle which in bodies at once constitutes and contains 
colour. 

§ 36. Colour is a genus of which the different colours are 


* Prantl, epi Xpop. p. 96, refers the words ev dopicra to diapavet 
(439% 26) to the yuwalitative indeterminateness of air or water. The 
reference is rather to the indeterminateness of their boundaries. The 
boundary of water is not fixed, but liable to constant fluctuation: that 
of air is still more indefinite. The relation of ypoud and émdvera is 
one of the cardinal facts in the colour-theory of Aristotle. Hence, 
though it is true that the diadavés, to be a faithful medium for all 
colours, must itself have none (unless the aAAdrpioy ypapa called as), 
this is not to the point here. 

2 70 airo Kael KdvOdde Sexrixdy ris xpdas. 


3 ~ By ” \ n A > , € , , 
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species’, Itis a quality, and hence has no existence apart species 

from a substratum of which it may be called an affection See 
(7460s). Asarule, Aristotle would apply the general term tation due 
mo.drns to the permanent colour, while to the transitory (as A 


redness in blushing) he would give the name mdéos or all aicéyra 
are discrete, 


madntiky modrns *. Yet he can speak of al/ sensible qualities, not con- 
: ° , N / etre, po: tinuous, 
including colour, as Ta waOyjpata Ta aicOnrd in reference gunn 
to their substrates*, There are seven distinct species of and (4) that 


: j . each ai- 
colour‘, viz. white, black, golden-yellow (Eav0dv), crimson Gonréy lies 


(powtxovy), violet (adovpydv), leek-green (rxpdowov), deep-blue between 
€vavTia 


(kvavovv). If grey (patdv) be regarded as a species of black which limit 


and golden-yellow as a species of white, the species are tt Those 
who repre- 


reduced to szx. If, on the other hand, grey and golden- sent the 


yellow be counted separately, the species are increased to eee 


eight. The limitation of colour to a certain number of oe 
- é ; ; ? Demo- 
species (efén) arises from a cause affecting all sensibles ¢ritus and 


(aic@yrd). Every aicdnrév is a genus with species lying ey are 
between extremes which are contraries®. Outside these con- Colour 


vee - .. inheres in 
trary extremes there are no colours. /nszde them the species 2 oy a. 


are limited by them as boundaries. Nor can we by dividing tum, which 
and subdividing the scale between these fixed extremes get manent 


an infinite number of colours. Their proper division is ig ek 
. ° ° ° ° Succes- 
specific, since an aic@nrov is a discrete, not a continuous quan- sion of 


tity, what continuity it has being merely that of its substrate. eee 


A line or other continuous péyedos is properly divisible into Vet only 


f : : , the sub- 
an infinite number of unequal parts: a genus, being discrete stratum, 


quantity, is divisible only into species which are finite in oe 
‘ ‘ = ‘ speaking, 
number. But if we try, by zmproper division (i.e. by the cae 


division of the substrate in which the aic6nrév inheres), 


1 109% 36, 227» 6. 

2 Cf. 82 25-10% 24: moudrns is fourfold (1) é&us or didBeors (the former 
being the more, the latter the less permanent state), (2) dca kara 
Svvapu (kal? 6 qwuerixovs 7) tytevors A€yopuev), (3) maOnrixal moudtyTes Kal 
ma0n, (4) oyna Te kal 7 TWept Exacrov poppy. 

* 445° 4 seqq. 

4 442% 20, The view of Alexander is that we should read either ¢é 
(so Susemihl) or éx«ra. Cf., however, Theophr. de Causs. Pl. VI, iv. 1. 

5 To the class of ra dytixeiveva belong (1) relatives (ra mpés te), (2) con- 
traries (ra éevavria), (3) orépnois and ééts, (4) assertion and negation 
(xarapacis and dndpaots), Cat, 11 17-19. 
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to get an infinity of such aic@nrd, we fail, for the following 
reason. One does not by halving a white object get a 
half-white: each half is as white as the whole. If, however, 
we go on subdividing, we do reach a point where the colour 
is no longer perceptible actually ; a point at which it is only 
potentially perceptible. This, however, does not alter the 
colour. For if the potentially perceptible magnitudes thus 
produced by subdivision be re-aggregated, they again form 
actual white. We have reached no newcolour. Therefore 
by no process of subdivision of this kind can we increase 
the number of colours. It is not by the division of their 
substrates, but by the discrimination due to the eye, that 
the parts of colour are distinguished. Democritus and 
Plato (to whom Aristotle seems here to refer) were, therefore, 
wrong in teaching that the &zzds of colour are infinitely 
variable. They are a limited number of species—limited 
by the bounding extremes between which they fall; their 
quality is not changed by their being reduced to mere 
potentiality by subdivision of their substratum’. There 
can be no species outside the limits of the black and 
white; and within these limits the species that the eye 
distinguishes are limited: nor can any one species be 
divided into subspecies by mere division of the sub- 
stratum in which it inheres*. If one of the contraries, 
white or black, is actual in the substrate, the other cannot 
be present at the same time, but may be so at a different 
time; i.e. one of the two is potentially present when the 
other is actually so. The possibility of change (yeraBoAy) 
in a substance from one contrary quality to another is 
axiomatic for Aristotle. This change in the case of colour 


1 As Prantl (Ilept Xpp., p. 113) puts it: ‘Die Mischung nun ist bei 
Aristoteles Ursache einer endlichen Zahl von Farben, und zwar einer 
endlichen darum, weil das zwischen den Gegensatzen Eingeschlossene 
nicht an sich ein continuirliches ist, und nicht bloss potenziell sondern 
auch actuell Gefiihlsobject sein muss.’ 

2 But xivyors is infinitely divisible, and the process of peraBoAn from 
black to white or from white to black would seem infinite in gradations 
according to the amounts of ingredients used; which is what Plato 
and Democritus had in mind, 


—— 
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is d\Aolwois?. The transition from mere potentiality of 


blackness (i.e. from white) to actuality of blackness is 
effected through successive degrees which run through the 
species of colour. The substrate wherein these degrees 
of colour and their extremes inhere is ove*. Properly 
speaking this substrate is what is changed (dAdovodrat) in 
respect of its colour. In this the colours alternate, i.e. give 
place one to another. Thus the psychology of colour takes 
us into the domain of physics. As there can be no colour 
without body, so there can be no body without colour. 

§ 37. Colour is not for Aristotle, as for Democritus, Colour 
something purely subjective *. If it depends upon the eye, ies 


Aristotle, 
it depends also upon the object. Actual colour consists in as for 


the concurrent realization of the poten tees of these two. ae 
Aristotle finds no word corresponding to dpacis (actual sere 
seeing) which would express ‘coloration’ or the ‘ actualiza- subjective. 
tion of colour.’ The aic6yrixév, or potentiality of perceiving, 
realizes itself in atc@no.s: the aicOntdv, or potentiality of 

being percezved, realizes itself in rolnois aicOjoews, for which 

as regards colour there is no one word*. The coloured 

thing, as object in nature, prior to its being seen, is gua 
visible, only a potentiality of coloration: in the act of vision 

it is the évépyeta of this. But as potentiality it exists and 

has its place in nature apart from any visual act. Colour, 

as apprehended by the seeing eye, stands to the object 

while yet unseen as évreA€xeva (or évepyera) to ddvayus. The 
perception of colour is the realization of the faculty: the 

xpGyua as perceived is the realization of the duvduer dpardv. 

But xpéma in the object, even when not yet perceived, 

exists duvduer. What effects the transition from potentiality 


1 There are four kinds ot peraBody: (1) avén, POiors (kara 7d Toady), 
(2) mopa (kara rézov), (3) adAolwots (Kata Td motdy), (4) yéveots, HOopa : 
vide 319” 31 seqq. 

y 217* 22- 5 vAN pia TOV évayTioy ... Kal ov xXopioTh prev 7 vA. 

$ 426° 17 of mpdrepot uownéryoe 7 TOUTO ov KaA@s aheyay ovbey oidpevor 
ovre hevkdv ore péhay eivat dvev THs dens... TH pev yap edeyov dpGds, 
7 8 ov opbdas. 

* That is, Aristotle misses a word corresponding to ¢épaots as 

opnots corresponds to dkovois; cf. de Ax. iil. 425” 31 seqq. 
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to actuality (both between dparéy and xpéya, as seen, and 


between 70 dparixdy and Gpacis) is the «éynows through the ~ 


diaphanous medium starting from the épardv and affecting 
TO dpartkdy, or 7 OYus. It is light that at once transforms 
the potential colour to actuality, and the potentially seeing 
to an actually seeing eye! 

§ 38. Certain objects of vision? different from colour, 
and not seen in the light, have been already ($ 33 supra) 
mentioned °. These are perceived only in darkness; they 

‘are not grouped under one class-name, but consist of 
such things as the sepia of the cuttle-fish, fungus, pieces 
of horn, heads, scales, and eyes of fishes, and so on. In 
none of these, when seen in the dark, is a colour, properly 
so-called, visible. All these things possess in common 
the quality of smoothness (Aewryns) and have the natural 
property, therefore, of skzzzmg in the dark, yet without 
giving light. Among such phenomena Aristotle (knowing 
nothing of the properties of the optic nerve or retina) 
includes the flash seen within the eye when moved rapidly, 
or struck, when it is closed or in darkness. This flash is, 
he says, due to the ‘smoothness’ of the pupil and its con- 
sequent power of shining in the dark. A quick movement, 
he thinks, makes the eye to duplicate itself, so to speak, and 
thus to become both observed and observer, when the latter, 
the percipient, sees the shining of the former, the object per- 
ceived *. Fire, also, is an object of vision and visible even in 
darkness®. The fiery element which ordinarily stimulates 
the potential diaphanous to actuality (i.e. produces day- 
light), described shortly by Aristotle as of the same nature 
with the celestial bodies, is not identical with our ordinary 
fire®, It is probably (see p. 58, n. 1) identical with the 


1 430% 17 rpdmov ydp tiva Kal Tro has Tore ra Suvdper dvra Xpopara 
évepyeia xpopata: where voids is, in the manner of Plato (Rep. 507 E seqq.), 
illustrated by das. 

* Known to ws as phosphorescent. They are ‘fiery’ in their nature : 
ev TO oxdret movet aicOnow, olov ra wupody atwdpeva Kat Adparovra. 

° 419% 2, 437” 6. 4 AFA Shs 

° 419% 23-5. 


Naor a 
° +6 dvw capa erepov mupds Te Kal dépos 340? 6, 


ee ae ee Sy ge Pe” Nee eee Let Ta 
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ainp, the (afterwards so-called) zéurrov orotxelov, or méurrn 
ovata. This fiery element, in its effect upon the diaphanous 
medium, is the originative cause of colour. 


§ 39. As regards the four ordinary elements: ue : 
(2) Fire—the hot and dry—is distinctively (i.e. in its jo four. 
finest form) white, elements, 


(6) Air—the hot and moist—is also white, a quality 
which it probably owes to its affinity with fire. 

(c) Water—the moist and cold—is Jdlack, since it is 
without the fiery element which actualizes the potential 
diaphanous. From its smoothness, however, it has the 
power of ‘shining,’ and also of reflecting and refracting 
light-rays (both of which processes come for Aristotle 
under the head of dvaxdaots). 

(2) Earth—the cold and dry—has neither the Aedrns of 
water, nor the heat of fire and air. It is, therefore, the utter 
negative of white colour®. Throughout these elements in 
their relations to colour the opposition of ééis and oTEpHaLs 
prevails, as it does in the colour scale itself. In the latter 
the positive, or és, is the white; the arépnows, the black. 
In the elements relatively to colour the és is rd zvp, or, 
strictly, 16 ofov rd dvw céua; the privation, or orTepnots, is 
yi. In thus holding that black is the colour of water and 
'white of fire Aristotle is quite orthodox: the same view 
'was held by Anaxagoras and Empedocles. 

§ 40. Reflexion (dvaxAaous) is an important mode of the Reflexion 
jproduction of colours, requiring separate treatment. The eee 


visual ray 


| presupposition of reflexion is the straightness of the light-ray. pe es 
4 F F : a strai 
. Aristotle predicates straightness of the ray proceeding to or line: on 


1 We must, however, for Aristotle (134> 28) as also for Plato dis- 
stinguish under ‘fire’ three things: dvOpaé (glow) Kai pdoé (flame) 
veal pas (ight). This last is ro Aemropepéorarov rod mupéds. "Arp dia- 
\harvdpevos hevkdryra moved, 786% 6. But padiota. .. wip i PASE, adrn & 
‘€or Kamvds Katdpevos, 331° 25. The colour called rupmdns is opposed to 
white: Aevkds GAN’ od rupHdns, ‘white, not fire-coloured,’ is said of 
Hus, ZAL™ 36; : 

2 6 djp mpos Tadda Tip, 466% 24. 

$ In the un-Aristotelean tract epi Xpwpdrey fire is spoken of as light 
yellow, while all the other elements are named white. 
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from the eye!, and assumes it of all other rays. All 
phenomena of illumination, by fire or light, are explained 
by the reflexion of light—a matter of which the ancients 
were very ignorant ®, Reflexion is always and everywhere 
taking place. If it were not so we should not, as at 
present, have universal illumination: we should have only 
a bright spot where the sun’s rays fell unimpeded, while, 
in the rest of the space before us, there would be total 
darkness*, The smooth is the cause of reflexion (as it 
is also an essential cause or condition of whiteness), which 
therefore regularly occurs in water and in air (if the latter 
has any consistency)*®, If the water of the sea be struck, 
e.g. with an oar, at night, it appears to shine and sparkle. 


We cannot see this in the daytime, when the stronger light of 


the sun effaces it. This is a phenomenon of reflexion. The 
visual ray is reflected from the water upon some (smooth, 
and hence) bright surface ® which returns it to the eye. 

In such a smooth element a continuous mirror can be 


formed whose elementary parts (particles of air, or water 


drops) are so small that only colour, or the gleam of light, 
but not the form of things, can be reflected in them. Thus 
the visual ray is reflected from the cloud to the sun. So 
the rainbow is seen’. That in all this Aristotle by dWes 


1 He was compelled, in spite of his own theory of vision, to employ 
the term dys (which he found in vogue for visual-ray) in such a manner 


as to seem to commit himself to the view that the eye sees by rays | 


issuing from a native fire within it. For his optical mathematics, 
373% 5-18, this does not matter: he corrects what he thinks wrong 
in it, when he deals with the subject of vision and with oYs in its 
psychological sense. 

2 Prantl, p. 118, 656" 29 7 & dus els rd eumpoobev’ dpa yap kar’ 
evOvpiay. 

° 3707 16, 438 9. 

* 419” 29 76 das det avaxdarat, ovde yap dy éyiyvero mavtn das, adda 
oKdros €£@ Tov NALwpévor. 

5 372% 29 7 OWis avakNarat Somep kat ad’ Vdaros ovT@ Kal amd dépos Kai 


TmavT@v TOY exdrvT@Y THY emipdveray elav: 372 15 yiverat 7 avdkdacts THs 


” , ay? 
ovrews TUVITTapEevOU TOU Gépos. 


° 3707 17 daiverar yap ro dep atihBew tumTdpevoy avakhopéyns am 


> “a ”~ »* la Bon nm 
aUTOU THs O\ews mpds TL TOY LaTpOr. 


* 373% 18 seqq. To vedos ad’ ob avakharat 7 dWes mpds Tov HALov? Set de 
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means the ray of light per se, not as something belonging 
either to the object or to the eye asblisivel appears 
when he tells us that it makes no difference whether 
it is the object seen, or the visual agency that changes !. 
Every case of reflexion is conceived as a weakening, and 
to that extent a xegation, of the action of the light-ray ; 
and hence it is reflexion that produces the black, which 
then, mingled with the light, produces colours 2. 
To this weakening of the ray is ascribed the curious The phe 


3 ee 3 nomenon 
phenomenon of the Dofpelgiinger?, as when a person sees opie 


his own image reflected from the air in his vicinity. By this, Dopfel- 


too, is explained the halo that forms around lamp- bhieaiees pees ‘ 


alight, the darkened appearance of clouds when seen Hepa oe 
reflected in pools of water, &c. The mixture of the light source of 


with the darkness of the mirroring surface, as well as the ees 


weakening of the ray by or in reflexion, is a cause of from 


bright. 
the various gradations of colour. Colour effects in the van sue 


_ atmosphere, and especially halos and rainbows, are explained Bee 
corours—— 
by Aristotle in accordance with these observations‘. In ved, green, 


the three grades of weakening of the rays of light (or of violet. 
their mixture with the darker element of the mirror) con- 
sist the three colours of the rainbow, crimson (powvixodr), 
_leek-green (zpdowvov), and violet (adovpydv). The iris that 
forms round lamps is to be explained on similar principles ; 
_also the rainbow colours seen in a cloud of spray thrown 
‘i. e.g. by an oar®. It would not be relevant here to 
‘follow Aristotle into all the bearings in which he discusses 
‘this subject ; but he pursues it in its connexion with various 
kinds of matter organic and inorganic: the various classes 


: 


) poeiv gvvEeXy Ta Evorrpa, GAAd Sia pixpdtnta KTA.: 372% 33 seqq. Tar 
.évértpay év évious pev kat ta oxnpata eupaivetat, év éviots € Ta ypopara 
re 373” 15 seqq. 
| = 374". 22 Staéper S ovfev 16 dspopevov HepeBel hey hoy oye, 
Paeperépass yap €ora ravrdyv: and 377 11 dradéper yap oddev bia rovoitav 
LOpay 7) aro ToLovT@Y dvakhopeyny. 
— -% 3973b 1 yiverar dé (4) dvdkdacts) amd pev adépos Stay TUX ouricTdpevos’ 
‘dia Oe thy THs OWews doOévercay moAAdKis Kal dvev cvordoews Toret avd- 
kAaow, * 373” 4 seqq. 

* 342 34 seqq., 377% 34 seqq, ° 374” 29 seqq. 
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of plants and animals, their colours at succeeding stages of 
existence or development: the colour of hair, feathers, saps 


of plants, &c.' 
Particular § 41. Such is Aristotle’s account of colour zz general, 
| ene and of the diaphanous as its vehicle in determinate bodies. 
actualiza~ He also gives an account of particular colours, and sets 
tion of the | . ; 
diaphanous forth and compares the possible, or conceivable, modes of 


ae op their generation in nature. It has been already stated ” 
adeter- that the presence of a certain fire-like element, identical 
cera ae in principle with the celestial body, is the cause of light 
is the ,in the diaphanous, e. g. in the atmosphere, by day. The 
sey OThite total or partial absence of this is darkness, as in the 


oo same diaphanous by night. Now in determinate bodies, 


body are in all of which the diaphanous inheres or resides in varying 
ls ae degrees *, and whose colour (as already explained) is the 
to limit of this diaphanous coinciding with their geometrical 
diaphanous SUtface, we may assume something corresponding to the 
generally. presence and absence of the fiery element, with consequent 

variations in the aspect of the bodies. Its total absence 

means darkness in the atmosphere, d/ackness in a deter- 


minate body. In the atmosphere its full presence is 


daylight, in a determinate body, it means whiteness. Thus — 
in determinate bodies blackness is privation of whiteness. EP 
Again, what its geometrical superficies is to the solid body, q 
its colour is to the whole diaphanous element inherent in — 
and conterminous with such body 4. The degree in which — 
this diaphanous is actualized in a determinate body con- : 


stitutes in this body such colour as it possesses °. 


1 i ae 

In what precedes Prantl’s exhaustive account of Aristotle’s Far- Bi: 
benlehre has been used. Those who wish to see set forth in detail x 
adi that Aristotle has said on the subject of colour may read Prantl’s 


Prolegomena to the Tep) Xpwpdrov. 
* For what follows cf. Arist. 439” 18 seqq. 
* bmdpxet S€ paddov Kat ATTov ev mact. 


* So Alex. Aphr. ’Amop. x. Avo. i. 2, p. 5 (Bruns), 


5 Aw : 
; Aristotle (like Plato) speaks of white as Xp@pa Suaxperexoy ris 
oWews, black as XP» TvyKpitixov ths dweas: Met. 105798... olov ef rd be 
u O€ Td pev SvakpitiKoy Xp@pa, 76 O€ ouyKperiKdv a 


\ \ , 
Aevkov kal péhav evaytia, €or 


Xpopna. Cf. also Top. I19® 30. 
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§ 42. Thus black and white are contraries within the Black and 
one genus or sensory province of colour. All sensory ¥rite Pe 
modalities involve contraries in this way’. From_ these the genus 


k j colour, 
two contraries the other colours are to be explained 2. Continuous 


The transition from white to black is possible through transition 
ween 


continuous degrees of privation: that from white to black these 


a ‘ : ° : *,:_ extremes. 
is likewise possible by an ascending scale in the positive 7,7 


direction. The various colours are species which fall various 


. - colours are 
between the two contraries, and are generated of certain snecies 


combinations of these ®. It is an axiom with Aristotle that generated 
y com- 


nothing acts on or is acted upon by any casual thing, binations of 


nor is anything generated by any other thing casually eae ue 


(76 tTvxdv b70 Tod TvxdvTos). White is generated from what Three 


is not white, yet not from every not-white, but only from ee 


either black, or the intermediate colours. Everything tions of ie 
that is generated, and everything that is destroyed, passes eee 


from its contrary or to its contrary, or to the intervening **¢ colours. 


| 


states. These intervening states again are generated from 
the contraries, as colours from the white and the black. 
In the province of colour, if we are to pass from white to 
black, we must come first to crimson (foikodv ) and grey 
(paidv). The successive stages, too, in either direction mark 


grades of contrariety. The intervening parts of the scale 


serve for relative extremes, hence change can start from 


| 


——————————————— ee — ————————————————eeeeeeEeEeeeeeeeeEeEeEeEeeye——eEeeeeee 





any intermediate stage. An intermediate can serve as 


1 Cf. Bonitz, A/et. Arist., pp. 430-4; Arist. de Sens. 442” 17. 

2 Cf. De Sens. iii. (Aristotle’s official Farbenlehre), also Phys. i. 5. 
188 3-188) 21; Met. 1057%23; Prantl, Avis¢. epi Xpwp., p. 109 seqq. 

$ The placing of black and white in the colour scale, and assuming 
that the colours of the spectrum lie between these as extremes, with 
the implicit confusion between /uminosity and colour, strikes one 
immediately on reading this. We need not criticize it here, however, 
but we may observe that Goethe held fast to Aristotle’s view. A 
further criticism (or aspect of the same criticism) is that Aristotle 
sometimes (not always: cf. 374> 13 rd péday oiov amddacis éatwy) 
treats black like white as a fositive. It is not, however, necessary 
for him to assume this. His theories of mixture can be understood 
well enough on the assumption of the negativity of the black: the 
addition of a black ingredient need be regarded as no more than the 
subtraction of a certain amount of whiteness. The term ‘mixture,’ 
indeed, is awkward, but that is all. See p. 74 zz/fra, n. 5. 
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a contrary to either extreme. Thus grey is white as 
compared with black, black as compared with white !. 
The origin of the intermediate colours may be sought 
for along three different lines. 
(a) Juxta. (a) The Atomic theory of colour, or the theory of atomic 
ede juxtaposition (i map 4ddAndra Oéors). It is conceivable, e.g. © 
blacks that two particles, one of white and one of black, so small 
are as to be separately invisible, should when placed side by 
side become visible in combination, as a composite whole; 
and that it is by juxtaposition (on the same plane relatively 
to the eye) that the existing varieties of intermediate 
colours are really produced in nature. For if a white and 
a black are so juxtaposed, and are visible, some colour 
must result; and as this colour cannot be either white 
or black, it must form some third species of colour. The 
colours thus produced may vary in ways as numerous 
as the possible proportions of whites and blacks in such 
combinations. For instance, three particles of white might 
be juxtaposed with two, or four, of black; and so on. 
Or the combinations might be formed not in numerically 
expressible ratios of this sort, but according to some scale 
of excess or defect by which the component amounts ~ 
would stand in no calculable ratio to one another, i.e. in — 
none which could be represented in integral numbers, but — 
could only be expressed by a surd. In fact, it is conceiv- 
able that the composition of colours may be to some 
extent analogous to that of tones in chords?. The particular | 
colours formed of components brought together in ratios — 
capable of expression by integral numbers, like tones 
* 224» 30 ek dé rod peraéd peraBddder* Xphrau yap att@ as evavri@ ovte 
mpos éxatepov, and 229) 14 os evavtio yap xpntat7@ perakd 7 kivnows... 
TO yap péoov mpos Exdtepoy héyeTai mas Tay dkpwv. The middle grades 
properly eave) owing to their relativity, no contraries: cf. 10 16 ré 
Y4P TUPPH 1] @XP@ 7H Tals ToLavTats Xpotais ovdey evaytiov moLois oor One 
may ask: if kivyows be infinitely divisible (see 240° 8 seqq.), and the 
process from one contrary in colour to the other be as above described, 


a kiwyots, why there is not an infinite number of colours. For Aristotle’s 


answer, cf. 445” 3-446% 20. But he only denied an infinity of colour 
Species. 


* For 4407 3 cf. von Jan, Mus. Ser. Gr., pp. 47 n. and 132. 
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similarly combined in chords, may be those colours which 
are generally felt as pleasing to the eye, such as purple 
and crimson; and if such are comparatively few amid the 
whole multitude of existing colours, this may be so for just 
the same reason for which harmonious sounds also are few 
among the possible combinations of sounds. Non-pleasing 
colours may be those not founded on numerical ratios. 
Or, if one supposes that all composition of colours has 
a numerical basis, only that while some colours are arranged 
in a certain order, others are in no certain order, it is con- 
ceivable that the compounds themselves, whenever they are 
not ‘pure’ (ui) kaapai), owe this to the fact that the numbers 
on which they rest are not ‘pure’1. This, then, is one con- 
ceivable mode of the production of the intermediate colours. 


1 440% 3-5 7) kal magzas tas xpdas ev apiOpois ... did TO pn ev aprOpors 
eivat Toravtas ylyverbat. If rovavras here goes with yiyverOa, to avoid 
contradiction, éy dpiOois at the close of the sentence must mean some- 
thing different from what it means in the first part. Biehl suggests 
inserting rois avrots before it in its second occurrence; C. Bitterauf, 
Dissertatio Inauguralis (Monachii 1900), p. 21, thought of reading 
evrdoyioros after it. This of course is the direction in which one 
would look for the general sense. The second hypothesis is one such 
as a Pythagorean, who held that all things ave, or are modelled on, 
numbers, would adopt. Even for him, however, there should, according 
to Aristotle, be a distinction between numbers which are expressible 
in integral units and those not expressible otherwise than as surds. 
Arithmetic was based on geometry; the original unit was a line of 
a certain length, e. g. a foot long: or else a power of this, e.g. a square 
foot, or a cubic foot. The idea of an abstract unit, the foundation 
of the science of monadic number, or arithmetic proper, came later. 
Both views of number presented themselves to the popular mind, even 
as late as Aristotle. Thus all composition of blacks and whites might 
be based on dpiOpol, but in two ways. The apsOuot might be such as 
are expressed in monadic units; as if we were to have e.g. three times 
as many blacks as whites in the mixture; or the apsOuoi might be 
incapable of representation monadically, as if e.g. blacks were to be 
represented by the square root of 2 and whites by the square root of 3. 
In this latter case, /2 and v 3 being unattainable, we could not reach 
the monadic ratio of the blacks to the whites. Such may be the 
difference between ¢y dpiGyois in the two places here. We may, to 
make the text more lucid, adopt either of the above suggested readings, 
or before rotavras insert rovovros, taking it, in reference to dpiOyoi, to 
mean numbers and ratios expressible in monadic units, and assuming 


(6) Super- 
postition of 
black and 
white. 
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(2) We have called the first mode that of juxtaposition 


of the separately invisible blacks and whites ; the second 
mode may be called that of the saperposition (n émuno- 
Aaois) of black and white. Painters sometimes lay one 
surface of colour over another for the purpose of producing 
a particular colour effect. For instance, when they wish to 
represent an object as submerged in water, or as seen 
through a hazy atmosphere, they paint a duller colour 
over the brighter, in order to obtain the required effect. 
Thus too, in nature, the sun, which fer se is white, shows 
crimson when shining through a misty or smoky atmo- 
sphere. By such superposition, then, nature’s colours may 
have been produced. If this be so, their varieties can 
be explained in the same way as in the case of atomic 
juxtaposition, according, that is, to the various ratios, or 
irrationality, of the proportions in which the surface 
colours are combined with those beneath. This second 


it to have been lost before rovavras as it might easily have been. See 
Plato, Zheaetet. 147 D-E (L. Campbell); also Arist. A7ZeZ. xii. 6. 1080> 
16-20 (Bonitz). But what does reraypévas...drdxrovs mean? Alex- 
ander (p. 54, Wendland) says that the draxrou ypdat arise (according to 
the reasoning here) not by zzcommensurableness in the excess of blacks 
above whites or vice versa (ovx év rH ris imepoyns dovuperpia), but by 
disorder (cf. Prodl. xix. 38; von Jan, of. cét., p. 47n.) in the way in which 
they are juxtaposed (éy r7 tijs mapabéoews dragia). We may juxtapose 
10 blacks beside 5 whites in many ways; and though the ratio of 10: 5 
held good for all, yet the colours would be different according to the 
mode of rapabeors. * By wi kaGapai Aristotle (says Alexander) must mean 
juxtapositions of [i.e. colours based on juxtapositions of] unlike parts. 
The juxtaposition would be xa@apd, if e.g. beside every two whites one 
black were to come throughout; it would be py KaOapd if we had one 
black sometimes with two, sometimes with three, whites, and some- 
times with one white.’ This imports a different idea, by which from 
a partly Pythagorean we pass toa merely atomistic explanation of the 
‘impurity ’ of colours. For Democritus, sensible qualities all rest on 
Siabiyn, puopés, tTpomn, i.e. rakts, oxjpwa, Oéors. The ratio of the total 
numbers of blacks to whites may remain, but the order in which 
the units are brought into juxtaposition may nevertheless vary, with 
consequent variation in the aesthetic character—the ‘ purity ’—of the 
xpéa. Thus, even when the xpdat were éy dpiOpois evdoyioros they 
might still be ‘impure,’ if they were draxro. This sense can be 
een: ae text, if we are content to take rotavras 

: render yiyveoOa as simply =‘ are produced. 


Ne ee ed ee 


Se ee ee ee 


VISION 73 


theory is preferable to the first, says Aristotle, for it does 
not require us to assume the invisible magnitudes and 
imperceptible intervals of time which the first requires, 
in order that the successive and diverse stimulations coming 
to the eye from the blacks and whites severally should 
reach us without our recognizing their diversity or 
succession, and should, from their presenting themselves, 
or seeming to present themselves, simultaneously, create 
in our minds the impression of their being one single colour 
only. In the second case we have not to do with invisibly 
small units: we have a surface of actually visible colour, 
with another below showing through it; and the xwyoes 
of both are from the first combined in their effect on 
the medium. The surface colour would not, of course, 
affect the medium, and so stimulate the sense of sight, 
in the same way when acting fer se as it would when 
modified by the other colour underlying it’. Hence, with 
a white surface, for example, showing through a black, 
the colour seen will be different from either white or black. 

§ 43. (c) Neither of these two theories is, however, in (c) Aris- 
Aristotle’s opinion satisfactory. Both assume a mere ee 
combination of the xiwyoes of blacks and whites, not the matter 
a kpacis of the tmoxeiuevov, or matter, of which the black ae 
and white are qualities. He states a third which he ban ae 
himself adopts. This is the theory of the complete blending? ended: 
of the coloured bodies with consequent blending of their os 
qualities. For bodies are not mixed in nature as some? ae 
think, by a juxtaposition of their least parts, whose Plendd. 
infinitesimal size renders them separately imperceptible to 
an observer; but in such a way that they undergo, both in 
matter and form, a process of complete and absolute mutual 
interpenetration. When the things said to be mixed are still 


preserved in small quantities having their former qualities, 


1 440% 24 70 emurodns papa akivntoy dv Kal Kwovpevoy Umd Tod UmoKel- 
pevou ovy opolay momnoer THY KivnoL. 

2 440° 3 9 mavtn wavros pegs. Cf. > 11 ro mavrn pepetyOa. 

> The difficulty of referring this, as Alexander (p. 56, Wendland) does, 
to the atomists, is that according to them the atoms have zo colour. 
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we ought not to call such a process mixture. It may be a 
composition (cdvOeo1s), but neither a mixing (yeiéis) nor 
a blending (xpaovs). When things are mixed, then all the 
parts in the new whole are homogeneous’. Ina true mixture, 
as of colours, the contraries tend to efface one another's 
identity 2. If the former (i.e. cvveovs) were nature’s mode 
of mixing, it is always conceivable that an eye of Lyncean 
keenness °, if properly placed, would still detect the elements 
in the mixture, whose constituents would be really blended 
in no other way than horses and men are blended when 
a crowd of both come together: for this crowd might, to 
a person at a distance, seem but one mass, if too far off 
for the individuals composing it to be discerned *. But such 
mixture is not absolute. The horses and men are, indeed, 
juxtaposed, but no individual is mixed with any other 
individual: each horse and each man retains its or his 
separate entity. The mode of mixture which in nature 
gives rise to the variety of colours is not this, but one 
in which no individual part of the compound retains its 
former qualities unmodified. When things are materially 
mixed in this way, their colours too are blended. Only 
such blending—not mere juxtaposition or superposition— 
can produce colours which cannot be even conceived as 
varying in appearance according as the observer is far 
or near, but will retain a constant character at all distances 
alike. In this case, moreover, as in the two former, we 
may suppose the elements in the compounds of black and 
white to be combined in any of the various ways there 
described; that is to say, some in numerically definable 


ratios, others in degrees which are not expressible in 
integral numbers >, 


1 \ > Ww “~ a , Q 4 

328% 5 seqq. papev O,, elrep Sei pepetyOal 1, rd perxOev dporopepes eivat. 
447* 20 apaviCerw ddAnda. 
Anistotle’s hypothetical equivalent for our microscope. 
Cf. Lucretius, ii, 312-32. 
® The tract Hept Xpopdrwv, ch. 3, gives a different account of the 
ee of the various colours. Mixture of primary colours is indeed 
a es ing mode of their production, and their variety is made to depend 
. the varied proportions in which the ingredients are combined. But 
the primary colours are in this tract not the white and d/ack only: to 


2 
3 
4 
5 
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§ 44. The colour called grey (patdv) is sometimes spoken Remarks 


of by Aristotle as if it stood mid-scale between black and Seah 


white: but? it is also referred to as relatively a kind of black. colours: 


Golden-yellow also is represented as falling under white Bi 


to which it is allied as the succulent (16 Autapov) is to the yellow, 
red, purple, 


sweet (70 yAvkv) in the sphere of taste. Red is the colour green, 
violet. 


produced by light streaming through black, as when the Different 


sun shines through smoke or through a fog*. Purple account of 
Bitcal ae : : colour 
(xopdupodv) is distinguished from crimson (goiixovv) by production 


its having more of the dark ingredient. Sometimes the ove in 
Tlept Xpw- 
light of a lamp shows not white but purple, the ray that péror, 


is sent from it being feeble, and being reflected from Here 
colours are 


a dark colour. This increasing weakness of the ray brings generated 


them is added golden-yellow (Eav0dv), The white and the golden- 
yellow are colours of the elementary kinds of matter. Fire is golden- 
yellow: air and (contrary to Aristotle’s view) earth and water are white; 
black is partly bare negation, and partly a positive colour produced 
in the process by which (e. g. by burning) the elements are transformed 
into one another. An account is given of the methods of mixture, 
whether of these primary colours or of those which are derived from 
them, to explain the multitude of existing colours. These are said to 
be the effects of: (1) the quantitative preponderance of light or shade 
in the ingredients, (2) the strength of the ingredients, (3) the pro- 
portionality of the ingredients, (4) the brilliancy of the mixed colours, 
(5) the friction and mechanical force employed, (6) burning, dissolving, 
melting processes, (7) smoothness and shadows (?: the text is doubtful), 
(8) combination with external light or reflexion of other colours, and 
especially in connexion with the influence of the medium in which it 
takes place. The colours of plants, hair, feathers, &c., are discussed. 
The two modes of producing colour rejected in de Sens. ili. 7 mapa 
GdAnXa Oéots and 7 émurdd\acis, are accepted here and made to play 
an important part. Light is seemingly conceived as corporeal, in 
direct contravention of Aristotle’s teaching in the de Anima. The 
tract assumes a mixture of the colours with the rays of light: so the 
distinctive colours of feathers are produced. Colours are said to 
change their appearance according as they are ‘mixed with the sun’s 
radiance or only with shadows.’ Prantl finds an incongruity between 
the two views of black colour, in one (791° 3) of which it is regarded 
as (oxdéros) mere orépynots of light, while in the other (791 17) it is 
(ueAav xXpGpa) a positive colour, produced, for example, by burning. 
Zeller, however, thinks the inconsistency only apparent. V7zde Zeller, 
Arist. ii. 490, E. Tr.; Prantl, Hept Xpop., pp. 167 seqq. and pp. 107-9. 
1 442% 22. 2 Ibid. 
> 342” 4 seqq., 374% 3, ® Io, 440° Lo. 
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us from purple to /eek-green and violet, successively. The 
stronger ray yields crimson against the dark ground 
(or when mixed with dark); the next in strength gives 
leck-green; the weakest, violet. In the tract Iep! Xpwparer, 
éppv.iov is mentioned as containing even a greater proportion 
of black than violet has. From the seven colours described 
above all the others (according to the doctrine of Aristotle) 
are generated by mixing?. In the Ilept Xpwpudrwv, however, 
though these colours play their part, they are secondary to 
the colours of the elements”. Visual impressions, primary 
positive after-images, continue in the eye after it has ceased 
from looking at the object. If we gaze long and steadily 
at a bright object, that to which we transfer our gaze at 
first appears of the colour of the former object. If when 
we have looked steadily at the sun, or some other bright 
object, we close the eyes and look as it were straightforward 
(with the eyes closed) in the same line of vision, at first we 
see the object of the same colour as before: this alters 
soon to crimson; the latter changes to purple; till at last the 
colour becomes black, and vanishes*. In this place Aris- 
totle notices what are called complementary colour effects, 
though his account of them is not exact. The golden- 
yellow of the rainbow is explained by him as a subjective 
effect of contrast*. The space between the goiwixody and 
the mpdowov in the rainbow often shows fav6dv. This is 
due to their being next to one another. For powwiKovy. 
beside mpdowov appears white. Asa proof of this we may 
observe that the rainbow which appears in the blackest 
cloud has the purest colour tints (udAvora axparos), and there 
too it happens that the douwrkodv shows most clearly the tint 
of the gav0édv—the colour between the gowrxody and the 
mpdowov. The dowwrxody in such a cloud appears white as 
contrasted with the surrounding black; and also when (as 
the rainbow is fading) the owikodv is being dissolved it shows 
white. A further confirmation of this effect of contrast is 

1 4428 25 7a 0 aAXa MELKTA EK TOUT@Y. 
Cf. 7929 4 seqq. 


* 375° 7 seqq. Not, as Prantl 
plementary colour. 


__ * 459° 5 seqq. 
(Ilepi Xpop., p. 156) says, as a come 
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that the iris around the moon appears very white; which is 
owing to the twofold fact that the colours are zz @ cloud 
(which is dark) and seen besides a¢ night}. Further effects of 
contrast are seen by placing white wool side by side with 
black : and also in the way in which (as embroiderers say) 
lamplight causes illusions as to colour, owing to the peculiar 
nature of the illumination shed by it upon the objects”. 
§ 45. Aristotle decisively rejects? the definition of Aristotle 


colour given by Empedocles * and followed by Gorgias, as ps ee 


apparently by Plato also in the AZenxon (and, with modifica- theory of 


: : : % , 5 colour: 
tions, in the 7zmaeus), viz. that colour is an ‘emanation from ,,,; Z 
] 3 curlous re 


the object of vision symmetrical with, and therefore semblance 
perceptible by, the organ of vision.’ Since those philoso- this 


phers, who hold this theory of visual perception by dzoppoai, mee 


in any case reduce the perception of colour to a mode the New- 


of contact between the organ and the object (of which aoe 


a particle thus comes to, and touches, the eye), it would egeiges 
Bs . ] ° e 
have been better if they had assumed such contact to anh ae 


take place through a medium, rather than by azroppoat ee 


travelling from object to organ. For all the sensory theory, for 


; ee y he asserts 
functions indirectly are, or involve, a mode of contact, eae ; 


but all except the organ of touch itself® operate through Empedo- 


2 A : ; cles, that 
a medium’. In rejecting this view of colour, and the jicht does 


theory of dmoppoat on which it was based’, Aristotle 2°t “#ve/. 
rejected as if by anticipation the Newtonian emission 
theory of light. There seems at first sight to have been 
before his mind a glimmering of the now accepted 
undulation theory; but this impression cannot be sustained 
when we find him, against Empedocles, vigorously denying 
that light ¢ravels® (cf. p. 59, n. I supra). 

1 3753 10, 2 3728 22 seqq.; Prantl, Wept Xpop., 157-8. 

> 440® 15-20, * Cf. Karsten, Emfed., p. 488. 

© 435% 18 xalrou ra GdAa aicOnrnpia aby aicOaverar, ddda Sv ErEpov. 

® For the questionableness even of this exception cf. de Am. il. 11. 
422° 92° sedq. 

T For the emanation theory of colours cf. further Lucretius, iv. 72-86 
with Giussani’s notes. 

5 So Baumker, Des Aristoteles Lehre von den Gussern und innern 
Sinnesvermogen, Pp. 40. 

* In 4185 46 he maintains that light is a mapovoia, or that, 
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Necessity  § 46. The diaphanous (described §§ 34-5 supra) is the 


see , objective medium of vision. As in the cases of smelling 
medtum O i. 5 , 2: : 
vision: and hearing, so in that of secing, there is an extraorganic 


this is the’ medium, intervening between the organ and the object’. 


diapha-  \Nithout such medium the object could not produce its 


ea characteristic effect upon the organ, or the latter be excited 


oie from its potentiality to its realization as an organ. Thus 
in e e e e 
that we. if the coloured object be placed directly and immediately 


las on the surface of the eye it cannot be seen*. In order, 


vacuum. therefore, to be affected at all by the colour, the eye requires 


Air and " Rar Ss : 5 : d 
water,as @ medium. This medium is lgh?, or the actualized 


Un diaphanous. The object must excite a movement (not, 
e& dlapna- if E 4 5 
nous, both however, a local movement) in the diaphanous medium, 


cen whether air or water (for either of these may be media 


vision. of vision), and this movement must communicate itself 


Need of , : : , 
‘ntemal somehow to the eye. This medium being absolutely 


Uh ae required if we are to see at all, it was a mistake for 
iaphanous ; : ‘ 3 
within the Democritus to think that if there were a vacuum (neither 


eye itself. : Z s : . 
Hence eye 27 Or water) between the eye and its object one would 


‘consists of see with the maximum of accuracy: ‘that we could see 


ter.’ 
: even an ant in the sky*. The contrary is the fact: 


medium of without the medium one could see nothine*. Air and 
all colours S 


isitself Water are both media of colour. Through them we see 
colourless. hecause—in virtue of the diaphanousness common to both— 


though it were a kivnots, it is still not the particular form of kivnots 
called dopa, which involves local movement, but an dAXolwos or 
qualitative change, which he thinks can take place simultaneously in 
all parts of the diaphanous medium. 
. ? age 3 aN’ cire has etre dnp éore rd perakd rod Op@pevou Kat TOU 
Oppatos, n Ova TovToU Kivnois éotLv 7) ToLOdcAa TO épav. 

é 419” 12 édy yap tis oF TO €XoV xppa em” adriy rhy Br odk Bera. 

; 4198 15 opacOat dy axpiBds kal ef pippn€ ev T® ovpave ein. 

Only for the medium of vision has Aristotle a distinctive name— 

TO Siadaves. He does not name the media of sound and odour. though 
media are equally necessary for those senses. By later alters Hee 
were called (on the analogy of 76 Suahavés) 7d Sinyés and 76 Stoo pov 
respectively. It is remarkable that Aristotle (de Sens. vi. 446% 20-» 27) 
1S quite ready to admit respecting these media, what he denies so 


stoutly of 76 Ovadavés, that in them the stimulus of sense travels locally 
and takes time to come from object to organ. 
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the stimulation (xivnois) produced by colour is conveyed 
through them to the organ of vision, which is thus on 
its part stimulated to activity. The medium of colour is 
the same as that of light, sc. the d:adavés. This belongs 
to both water and air, not gua water or air, but gua 
partaking in common of the nature of the celestial element, 
or aiéyp!. Fire and this aiéjp, or 76 dvw coma, stimulate 
the potential diaphanous and render it actual?; colour 


9 


stimulates the actual diaphanous and so becomes visible. 
But this diaphanous is also a sudjecttve medium of vision. 
It exists not only outside, but also inside the eye®. It 
remains to be noticed that that which is to be a fitting 
medium of all possible colours must itself be colourless. 
This rule has its analogue in the cases of all the other 
senses. The medium of sound—air—must be actually 
soundless ; that of odour, inodorous ; that of taste, tasteless. 
So water is tasteless per se. 
§ 47. The organ and function of vision. Like all other The oxgax 


3 A ‘ f sight : 
organs, the eye is defined by its function. All organs are true st. neture 


to their definition only while capable of discharging their 2nd mean- 
2 ; ing : its 
functions; e.g. the eye, only as long as it can see. <A dead structure, 


; ; ba and various 
person's eye is no longer an eye in the true sense, but only nants: The 


in an ambiguous sense, of the word*. The eye is the function of 


particular organ affected by the stimulation (kivyots) set ra ee 


up by colour in, and propagated through, the diaphanous tial part of 


< = £ the eye. 
medium: affected, i.e. in such a way as to have the Con aad 


sensation of colour. But the kiwjoews thus set up in the eae 
eye must be in some way conveyed to ‘the soul’ ®. eyed ’ 
The diaphanous medium, therefore, which operates anna 


= 
* od yap 7 Udwp ovd’ 7 anp, Stapavés, GAN drt eati Tis Giois Umdpxovoa 


7 avTH ev ToUTOLs auorépots Kal ev T@ didio TO dvw capatt, 418? 7. 

? And also visible so far as “ght is its colour. 

* So, as we shall see (p. 114), the ear has within it a cell of air which 
is a means of continuing inwards the external medium of sound. 

* Meteor. iv. 12. 390% 10 seqq.; de Ax. il. 1. 412° 20 7 bus" adtn yap 
ovoia 6pOadpov 7 Kata tov Adyov . . . Hs aGwodeumovons ovK ot d6POadpos 
TAHY Opovupes, Kabarep 6 AiOuvos. 

> For the question whether or how far the sensations realize them- 
selves in the separate organs without stimulating the faculty of central 
sense, see the chapter on the Sexsus Communis, § 48. 
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objectively or externally, is also employed on the subjective 
side within the eye itself, for the purpose of transmitting 
inwards the xiwioes received by this organ from without. 
The eye as a living functioning whole’ is named dp@ahpds 
and sometimes dupa. It is an organ, consisting of hetero- 
geneous parts’. But the part of this whole which is 
properly concerned in vision—that  Bdéwe—is the part 
generally named 7 «épy, which we usually render the pupz/ 
(vide supra § 2, p. 9 n.), but by which, at least from the time 
of Empedocles forward, the Greek psychologists meant the 
‘crystalline lens.’ Round this internal moist part called 7 
xdpn comes what Aristotle calls 74 wéAav, probably the zrzs ; 
and outside of this again is the whzte*. The pupil and 
vision are to the eye what body and soul respectively are 
in the economy of the (@ov as a whole*. The xdépy is the 
material part most intimately concerned in seeing. There- 
fore, for its protection, it is covered with a membrane so 
thin and clear as not to obstruct vision, and has in higher 
animals a further protection afforded by the eyelids. The 
need of this precautionary protection arises from the humid 
constitution of this visual part®. There are creatures whose 
eyes are even better protected, viz. by scales®, but these suffer 
for it in having less acute vision’. The primary organ of 
touching, in relation to the flesh as medium, is compared 
with the pupil (as the primary organ of vision) in relation to 
the whole diaphanous*. If the external medium of vision 
were organically attached to the pupil, both would form 
one whole, comparable to that formed of the organ of touch 
proper and the organically connected environment of flesh 
which is its medium. 


* 4137 2 seqq. 7 Kdépn Kat 7 Sys. | 
2 pdptoy dvopovopepes. Cf. 6479 4 seqq. For its anatomical structure 
ee to Aristotle, see Philippson, try dvOperim, pp. 230 seqq. 
Agi? 20 ré O' évros rod bpOahpod 78 pév bypoy @ Bréret, Képn, Td dé 
= touto, péay, Td O° €xrds ToUTOV, NevKdY, 
: Cf. 413% 2: add 108 11 ds dys év dpOarye, vos ev ux7. 
De Part. An. ii. 13, 657% 30 seqq. 
: 657 34 ra oxAnpdpOadpa. 
421° 13, 657> 36, * De Part. An. ii. 8. 653 23 seqq. 
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§ 48. For perfect vision (i.e. both far-sight and clear- Structural 
sight) there must be a due proportion of moisture in of perfect’ 
the eye. Those that have too little are the creatures vision. 
with gleaming (yAaved) eyes: those that have too 

much are the black-eyed (wedavdypara) The former 

see well by night but badly by day, owing to the eye, 

from its defective amount of typdv, being over-stimulated 

in daylight. The latter see well by day but badly by 

night, because of the small proportion of the fire to the 
water in the eye, and the weakness of the light in the air 
at night?. Besides this the membrane which covers the 
pupil should be transparent, white, and of even superficies. 

It must be ¢hzz, in order that the stimulating process from 
‘without may pass straight through it. It must be even, that 
it may not cast shadows, as it would if wrinkled. One 
‘reason why old persons do not see keenly is that the 
|membrane covering the pupil of their eyes, like the whole 
epidermis, becomes wrinkled and thick with age. This 
‘membrane again must be wAzze; for if black it would not 

\be diaphanous. The very essence of black is non-diaphanous- 
Be: lanterns would not show light if their sides were 
\black. The moisture in the eye, moreover, must be pure 
\(kaapév) and ‘symmetrical’ with the movement of stimula- 
ition. If this is not so, and if the dépua or membrane 
ibe not as described above, the eye will not be clear-sighted, 
ii.e. distinguish accurately between visible objects, but may 
ibe long-sighted *, Creatures with protruding eyes are short- 
‘sighted; those with deep-set eyes are long-sighted, the 
ssockets serving as a tube to combine and direct the move- 
‘ment of the visual ray. This explanation holds good whether 
| 
| 





‘the ray proceeds outwards, from the eye, or inwards, from the 
object. 


§ 49. The physical constitution of the visual organ pices 
(proper interested Aristotle as well as his predecessors. tion of the 


\Empedocles and Plato had followed Alcmaeon (§ 4 supra) visual 
| 

+ CE. 779” 34 seqq., 780% 25 seqq. 

2 780% 22, In this requirement of ovpuerpia between the kivnous and 

br vypév we are reminded of Empedocles. 

| BEARE G 
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in holding that it consists essentially of fire. Aristotle? 
preferred to hold with Democritus that it consists of 
water *. Democritus, indeed, came to this conclusion on 
false grounds. He thought that the eye consists of water 
because he supposed vision to be merely the mirroring 
(} Zupaors) of external objects in the eye, which consisting 
of water acts as a mirror. The mirroring which does take 
place is, however, merely due to the smoothness (Aevdrys) 
of the surface of the eye; and, as a fact, does not find 
its full explanation merely in the reflecting surface of the 
eye in which the image is seen, but requires account to be 
also taken of the spectator’s eye which alone sees this image. 
In short this is only a case of the reflexion of light ?, 
a subject but imperfectly understood by Democritus and 
his contemporaries*. Democritus, too, should have asked 
himself why °, if vision were merely reflexion, the other 
surfaces which reflect images do not see as well as the eye. 
The visive part of the eye is, therefore, of water, but vision 
takes place not by mrroring in this water, but by the 
diaphanousness of the latter—a property which it possesses 
in common with the air and water of the external world. 

As for the theory that the eye consists of fire, Aristotle 
not only regards it as false, but considers himself to have 
traced the error to its source. This error is due, he says, 
to the well-known but misunderstood fact that if the 
eyeball be suddenly moved or pressed when the eye is 
closed, or when there is darkness, a flash (‘ phosphene’) as 
it were of fire or light is seen within the eye. If this (from 
which some conclude that the eye consists of fire) gave a real 
ground for the popular conclusion, and if vision were due 

LDA Ani 1, 425° 4; de Sens. ii, 438% 5 seqq. 

* Among the many signs of spuriousness in the Prodlems we find 
that in 960% 32 the visual part of the eye is said to be of fire, 7 pev 
ovis mupds. 

igh Steuer pieces selene 

pe THS AVAKAG 
cews Oda. For Aristotle’s account of it and its relationship to vision 
and colour see § 4o supra. 
eee ss we have said) would have replied that the soul 
gs to the whole organism, not to the eye alone. 
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to the eye’s being of fire, the question at once arises why 
| one sees this fire only when the eye is suddenly and rapidly 
| moved. Again, why does not the eye always see itself, 
| as it does in such a case? It is impossible to reply that 
| it does so, indeed, but that we are not aware of it; for we 
| could not be unaware of it if it were true. If a person 
| in full consciousness sees, he must be aware that he sees. 
| To put this phenomenon of the fire-flash in its true aspect, 
| we need only observe that the surface of the pupil, like 
| many other smooth objects, naturally szzes in darkness, 
| without, however, giving light. The phenomenon is one of 
| reflexion (dvaxdaors) of light?. Hence it is only when the 
| eyeball is rapidly moved that this shining becomes visible, 
because only then could it as it were duplicate itself, from 
one becoming two, so that the eye seeing becomes as it 
| were different from the eye seen, and the latter becomes 
| object to the former as percipient. Besides, if the visual 
part of the eye were really fire, and vision were to be thus 
fully explained, as Empedocles and Plato held, the eye 
| should see in darkness, not merely in light: their notion 
| being that light issues from the eye, which Empedocles, 
, at least, compared to a lantern. 
§ 50. To say with Plato, in answer to this, that the visual Polemic 
‘current, when it issues by night from the eye, is extinguished Ss papee 
‘in the darkness, is sheer folly. For five may be extinguished Empe- 
ibut not light—such fire, that is, as is made of coals, and Light nat 
jits flame may be thus extinguished by the cold or moist a re 
‘(Woxpd 4 byp6)2; but neither one nor the other of these night, as 
| (sc. zip avOpaxddes and pAd€) exists as an element in ghz. aes 
‘Should it be said that they do exist in it, but in quantities and ‘glow’ 
ss0 small as to be imperceptible, the answer is: if this were eek 
‘true, light should on the above grounds be sometimes ae and 
sextinguished by day, e.g. in wet weather, or in water, and are not 
jin very cold weather there should regularly be darkness by ae 
‘day, as under such circumstances ignited bodies and flame Vision not 










1 ékeivws airos atrév é6pa 6 6pOadpos Gomep kai év tH dvaxdaoe. 

_ 2 437> 12seqq. Fire had three great varieties : PAdE, dvOpaé, and das. 
Vid supra pp. 53,65 n.1. Only the two first could be ‘ quenched.’ 
G2 
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duetoa are extinguished. No such thing happens to light, however, 


light sally” under these circumstances. Further, to say with Plato that 
fre the the eye sees by means of light issuing forth from it 1. that 
oo this light either extends and prolongs itself as far as the 


object. stars. as Empedocles would seem to say?; or that (as Plato 
ae ‘ held) when it has reached a certain point outside it 
aa organically coalesces with (cvppveca.) the light coming 
oflight from the objects seen—this is all idle talk. If there were 
eet to have been such coalescence of internal with external 

light, it were better that it should take place, to begin with, 

inside the eye itself. Yet even this is but a vain notion. 


For what is, or could be, meant by the ‘organic coalescence ®’ 


of light with light? Such ‘organic coalescence’ does not — 


take place between any random things, but according to 
fixed laws. And how could it happen when, as in the 


case before us, a membrane, covering the pupil, intervenes © 


between the outer and the inner light ? Hence this popular 
notion that the visual part of the eye is of fire must be 
abandoned. False in itself, it has been adopted on mistaken 
srounds, and can be maintained only by fallacious reasoning. 
Why the § 51. To resume: the pupil consists of water, because 


eye consists water as diaphanous‘ is homogeneous with the external — 


of water in 
* Aristotle himself uses dys in the Meteorologica in such a way as to 
make one think at first sight that he held the theory here condemned. 
See Bonitz, Jndex Arist. 553° 30; Ideler, Arist. Meteor. i. 6. 3, p. 384 
‘Hoc igitur loco Aristoteles videtur lumen ex ipso oculo emittere ut 


hac ratione singulae res visibiles fiant, quod etiam magis patet ex iis — 
gase sequuntur: ov dvvacba rhyv dw rdv dvOpdrov héper Oar KA@pevyy 
mpos tov joy. Sententiam hanc ab Empedocle et Platone propositam — 


ipse Aristoteles improbavit, de Sens. et sensili c. 2. 437° (cf. Theophr. 


de Sens.§ 7 seaq.) longeque aliam proposuit (de Ax. ii. 7. 418?),’ Ideler : 
rightly (cf. 374> 22, 781 3), however, holds that Aristotle is there, for — 


his special purpose (i.e. elucidation of certain ‘ optical’ facts), adopting 

the current view of és, which served his turn quite as well as his own 

view would, while avoiding unnecessary or irrelevant matter of dispute. 
? See, however, § 7 supra, p. 18. 

* yppieo Oar: the Greek word involves associations which are not 
contained in the English ‘ coalescence,’ but which are vital for Aris- 
totle’s argument. 

‘ clrep a mupos Thy ee Oeréov, _ vdaros woo, 779° 19; 780% 4 


7) TovTov Tod popiov kivnors pacts, 7 Siaaves adr’ obx 9 vypdv, 438? 5 
seqq. 


q 
‘ 
i, 
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medium of vision. Air, which is likewise diaphanous, might particular, 


; : and not of 
conceivably have served for the purpose of an internal Bok whick 


medium of vision!; but air is not so easily or conveniently is also dia- 


e e e h ° 
as water packed into a small space and confined within a fans 


capsule. At all events, facts show that the water is in the which 
prove the 


eye. When eyes are decomposed or mutilated, that which eye to be 


flows from them is seen to be water. In embryonic eyes, co 
, 


too, this water is particularly cold and bright. In sangui- and also 


neous animals the white of the eye is adipose, simply in order eige 


to keep this water from becoming congealed. This same pee ; 
object is effected by the hard scale on the eyes of bloodless this water. 


animals®. The function of this water in the visual organ Thesudden 
flash caused 


is as follows. The cause of sight is a stimulus from the by cutting 


object propagated through the medium to the organ of ee 


vision. This is impossible without light. But light is water in 
required not only in the atmosphere without us but also set 


within the eye itself. Hence the external medium of nas the 
rain, 


vision, normally air, has its function taken up internally by 
another medium, water. The internal and external media 
are homogeneous in this respect that both are diaphanous, 
i.e. possess the one quality essential to the conveyance of 
the visual stimulus. The external light, which is the 
condition of seeing externally, is continued in this way 
into the organ. This must be done if the stimulus is 
to reach ‘the soul’; for the soul, or its visual organ, is not, 
to be sure, situated at the outermost extremity of the eye, 
but somewhere within®, rendering it needful that light 


1 In pronouncing here against az7v, Aristotle would seem to reject 
the theory of Diogenes of Apollonia, who made air constitute the 
essential organ of seeing, as of all other senses, 

2 779> 15-28. ‘Empedocles is not right in ascribing the yAauxdrns 
(gleam) of some eyes to the fire they contain: the blackness of others 
to the greater amount of water. Such colours depend altogether on 
the greater or less quantity of water in the pupil. That eye is best 
which has the due proportion of water in it,’ 

8 What ‘within’ here means is sufficiently seen from 491 20 ré 
& évrds rod dpOarpod 1d pev bypdv, @ Brémet, kdpn. It does not refer 
to the organ of senxsus communis or imply that each organ—here the 
eye—is not fer se capable of having the sensations which belong to it, 
or even that each special organ involves in its action the immediate or 
concurrent co-operation of the central organ. 


Vision— 
the result 
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should be conveyed to it through some medium. That 
light is really conveyed inwards in this way is proved by 
the accidental experience of those who have received 
a slash with a sword across the temple, severing ‘the 
passages of the eye 1? Such persons have experienced 
a brilliant illumination, immediately followed by total 
darkness, as if a lamp had suddenly flared up within them, 
and then, all at once, gone out. What really takes place 
in such cases is, that the diaphanous medium, the ‘ pupil,’ 
which zs a sort of lamp, is suddenly cut away. The water 
on which depends the continuation inwards of the outer 
diaphanous medium is, for Aristotle, secreted to the eye 
from the brain. The eye, like the organ of smelling, is 
formed by an off-growth from the brain®. For the brain 
is the moistest and coldest of all parts in the organism. 
From this some of the purest of its moisture is conducted 
through the ‘pores’ which connect the eye with the 
membrane surrounding the brain®. Hence it is fitting that 
the organ of sight, being like the brain moist and cold, 
should have its seat near the brain. The eye in its 
embryonic stage is, like the brain, over-moist and over-large; 
and again in its later development it, like the brain, gains 
in consistency, while it is reduced in size. 

§ 52. Vision is effected, according to Aristotle, by 


of a process 2 Process from object to eye, not conversely *, Seeing is 
from object not the result of a mathematical or other abstract relation 


to eye 
through 


between object and eye, such as the relation of equal to 


* 438” 14 dore éexrunOjva rods mopous tov duparos. Aristotle here 
speaks of mépo: what were they? Some think of the optic nerves, 
which are said to have been first known to Alcmaeon by dissections. 
Even if Aristotle did mean these by what he here calls médpot, we still 
must not imagine that he understood their function as nerves. Such 
knowledge did not come till after his time. Cf. Dr. Ogle’s note to his 
translation of Arist. de Part. An. ii. io, pp. 176-7: ‘On the whole 
I think it is most probable that by médpou in this place (sc. de Part. An.) 
Aristotle means no more than openings or foramina’; but he goes on 
to add that, in our passage de Sens. ii and in de Gen. An. ii. 6, by mépoe 
ane ean the optic nerves as anatomical phenomena, 

438> 28, * 744 9 seqq. 


(ee > , , 
opapuer cia dexdpevol Tt, odk exmréumovtes, 105> 6, 
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equal. If it were so, the distance, for example, of the a medium. 


object should make no difference to vision, any more than a ae 


it does to the equality of one equal to another?. The object to 
process trom without is not, however, a conveyance Ol physical, 


amoppoal, but a xlynous—more precisely an dAAolwous—in ae 
a 2 


the diaphanous medium between the object and the eye. e.g. mathe- 


/ ° matical 
As to the nature of the xivnous, as a fact of physics, modern Tyo” 


science has far outrun the simple and vague notions of Aris- But the 


totle. It is now known how light travels and is reflected : Hees 


how rays from an object, directed through the refractive 2°t one of 
° & emana- 
apparatus of the eye, produce an image on the retina, tion, but 


which, since Descartes’? time, has been recognized as 2 ieee 
the cardinal objective fact for the explanation of vision. 
Thus the physics and the physiology of vision have been 
really harmonized, to some extent, as Aristotle tried but 
failed to harmonize them. But as to the nature of the 
further «fvyows which connects the retinal image with the 
sensorium, or the magic change by which the retinal image 
in B’s eye (as it appears to 4) becomes a field of vision (as 
it is for B); how that which, externally regarded, is but 
a tiny picture is translated into a fact of consciousness, 
no more is known now than was known in Aristotle’s days. 

§ 53. Biologically, the sense of ¢ouch is more important Compara- 
than that of sight: it is the most fundamental of all the 147° 
senses. It is the essential criterion of animal existence. senses. 

It sentinels and defends the seat of life, and without it ee ci 
animals would perish. Next to touch stands Zasfe in point see “7 
of vital importance: indeed it is according to Aristotle necessary 
a mode of touch. The other senses—smelling, hearing, and ene i 
seeing—are not only biologically useful, and conduce to the senses 

° ° 5 ° necessary 
preservation of the animal’s existence ; but they also con- for their 
tribute to its well-being on an implied higher level of eS 
development *, Creatures which, besides life, have sense- Pe 

1 De Sens. vi. 446° 10 seqq. ie og 

2 See the Fifth Discourse of his Dioptrique. 

8 De An. iii. 12. 434% 11 seqq.; de Part. An, ii. 10. 656% 6 seqq. 

Sowy pi pdvoy Tov (hv AAG kal Tod ev Cyy n pros pereihne* Tovotro 8 eati 
TO Tay avOpameay yévos* 7} yap pdvoy peréxer TOU Oelov Ta Nuiy yvopipey 
(sav, pddtora mavrov. Cf. also Zo, ili. 2. 1187 7 seqq. 


power and 
mediated 
sense-per- 
ception in 
animals. 
Both deve- 
loped pari 
passu in 
the animal 
kingdom. 
Hence the 
primary 
organ of 
sense- 
perception 
and the 
primary 
organ of 
locomotion 
are identi- 
cal in 
animals. 
Of ex- 
ternally 
mediated 
senses, 
sight has 
highest 
biological 
value. It 
is in its 
direct con- 
sequences 
also of 
highest 
value 
psycho- 
logically. 
In indirect 
conse- 
quences, 
however, 
hearing 

is more 
valuable 
psycho- 
logically, 
for on 
hearing 
depend 
learning 
by oral 
instruction 
and the 
use of 
language. 
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perception possess a form of existence which is richer in 
variety and more highly endowed in different degrees. 
On the possession of locomotive power seems to rest the 
need or chief usefulness of the externally’ mediated 
senses—hearing, seeing, and smelling. Accordingly the ~ 
internal principle or seat of locomotion and that of sense 
in general are for Aristotle the same—the heart, in sangui- 
neous animals, and in non-sanguineous the ‘ part analogous.’ 
As the locomotive faculty is developed and its powers 
differentiated, corresponding development seems to occur 
in the faculty of sensation. It is to animals which possess 
locomotive power that seeing, hearing, and smelling are 
particularly important, enabling them to take timely precau- 
tions against danger, and to perceive their prey in advance. 

But of all the senses which perceive through external 
media, seeing is of highest biological as well as psycho- 
logical importance. In the latter aspect, i.e. in its bearing 
upon the development of knowledge and experience, the 
superiority of this sense is most striking. Even apart from 
its practical uses the exercise of the senses is desired by 
us for its own sake, that of the sense of seeing, however, 
more than all the rest. For this most of all leads to 
knowledge, disclosing to us multitudinous qualities of 
things, and showing us their natures?. Its superiority to 
hearing is intrinsic and indisputable, as a vehicle of first- 
hand intelligence. Yet hearing may incidentally have 
more effect in education. Hearing is that which makes 
learning possible*; and it is through learning that general 
truths are chiefly reached, while seeing gives us the par- 
ticulars whence they are derived. Thanks to the fact that 
all bodies are coloured, all are visible ; and it is chiefly by 
the sense of seeing that we perceive the common sensibles 
figure, magnitude, motion, number. Animals that can 
remember distinct visible qualities of things store up the 
knowledge thus derived, and from the storehouse of memory 


* All are mediated, not all externally mediated. 
* Met. i, 980% 21-» 26. 


8 \ , ° 
To wavOdvew: the Greek pupil was an akpoartis. 
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experience is elaborated; from this and by this again comes 
scientific knowledge, which arises as the details of experi- 
ence become organized under general conceptions!. The 
matchless clearness and distinctness of visual impressions, 
to which al! perceptions of form are primarily due, renders 
these peculiarly suitable not only for being remembered 
but also for being arranged, i.e. grouped and classified, 
under such conceptions. Nevertheless, owing to the part 
played in mental development by teaching and learning, 
hearing, on which the use of language depends, has in some 
ways the advantage over seeing. Thus it is found that 
persons who are congenitally blind are intellectually better 
developed than those who are congenitally deaf (436° 15). 
§ 54. The evidential value of sight? is in certain cases The 


superior to that of touch, and corrects the illusions of the Oschre, 


latter sense. For example, if two fingers of the hand are values ae 
crossed, and a small object placed between them so as ee 


to be in contact with both, it will to the sense of touch Thetactual 
illusion of 


appear as if two objects. The sense of sight proves that it the crossed 


: ; : : :. fingers 
is only one. The sense of sight is also superior to touch in ixcoccdby 


purity; hence the pleasures of seeing are morally higher the sense 


: 4 : : f sight. 
than those of touching*. Possession of sight is ‘ more finial 


choiceworthy’ than that of the olfactory sense®. Sight Super 
: P one ; ' i of si 
being our most ‘ evidential’ sense (évapyeordrn) its results to een 


as affecting our feelings—exciting passions and emotions— ‘ight 
guides our 


are proportionately vivid®. Passions or emotions arti- movements 


ficially stimulated through this sense approach nearest to yates 


the impressiveness of reality. The ideas of danger which mines our 
. : ; ; $ : notions of 
it conveys inspire fear with an immediacy and force not to gyyectjon. 


be equalled by those of the other senses’. Sight, too, is of Llusions of 


1 981° 5 drav ex moka ris epmerpias evvonpdroy pla KaOddovu yévynrat 
TEplt TOY Gpolwv vmdAnWs. tf OPM. Fs LI Z9c31. 

* Cf. 460” 20, 956 36, Io11® 33, Heraclitus (afud Polyb. xii. 27, 
xv, Bywater) says 6p@adpol rév drav axpiBeorepor pdprupes, an opinion 
founded on the theory that the eyes contain more fire. 

PO Bs Sas BE OWT. 

5 Rhet. i. 7. 1364% 38. 8 Probl, 886” 10-37. 

™ Cf. Horace, Avs Poet. 180-1: 

Segnius irritant animos demissa per aurem, 
Quam quae sunt oculis subiecta fidelibus. 
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sight, not primary importance as directing our movements in space!. 
etn It is by this sense that the notions of ‘before’ and ‘ behind ’ 
aicénré, are determined. Moving ‘ forward’ means moving in the 


aeccxe direction in which the eyes naturally look. ‘Even crabs 


oasis which move sidewards may be said in a way to move 
e.g. the 2 ; : : ‘ r 
distances of forward, since they move in the direction in which their 


vee is eyes naturally look.’ 


nitudes. Yet this sense, too, is subject to illusions, as is every 


We all ae : ‘ eae ‘ 
ue ie s< individual sense taken by itself when it refers its immediate 


onlya datum to an object”. Thus regarding the fact that the 
diameter, colour seen is white, the sense of seeing is almost incapable 


ee of error: but as regards the distance at which the white, 


oe referred to an object, is from us, or as regards the object 
t e e e e e 
‘Common to which it is referred, error is frequent. So, too, with 


Sensibles’ regard to the magnitude of objects. Thus the sun’s disk 
in general. 


Such are appears almost invincibly as if it were but a foot wide. 


pace of This impression is not due to any pathological state, nor is 


Bee it the result of scientific ignorance on our part*®. In the 
van best of health and with sound knowledge of the facts, this 


eae is the momentary impression given us by sight as we look 

ristotle 

knew at the sun*; and thus it is that we are liable to err as 

ee of regards each and all of the ‘common sensibles.’ Such errors, 

blindness. however, as well as those committed in attributing the 
immediate data of sight to wrong objects, are not really 
errors of vision: they are errors of judgment. Surreptitious 
judgments tend to become inextricably mixed up with the 
immediate impressions of seeing as of other senses. Of 
errors arising from colour-blindness, or of this phenomenon 

itself, Aristotle seems to have had no notion. 
Re cor § 55 A remarkable case of illusion is referred to in the 


1 De Incess. An. 712” 18, 
* domep 1d dpay Cet) rod iStov ddrnbés, ef 8 &vOpwmos rd NevKdy f) pt, ovK 
adnfés dei, 430° 29 (we must either read so, inserting émi or mepi before 
Tov idtov, or at least make the gen. one of ‘respect.’ It goes with the 
predicate. ‘The seei f th j ity’ i i 
ing of the particular quality’ is an ungrammatical 
translation) : cf. 428> 18, 442» 8, 
$ ° ° e 
Galen observes the omission on Aristotle’s part to determine any- 
where the manner by which we perceive the position, magnitude, and 


di t ° ™ M4 sd 
. ae :. aes Cf. Galen. de Placit. Hipp. et Plat. § 638. 
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Meteorologica*. ‘Owing to the feebleness of the visual ray hallucina- 
(ois) it is often refracted by the air even when not condensed Gee 


in the way described. Such was the case in the strange The two 
: . é eyes move 
experience of a certain person whose sight was weak at soccther in 


the time, and to whom, as he walked, it appeared as if the same 
direction. 


his own image always preceded him, and kept looking back If one 


towards him’, This illusion was due to the visual ray jae 


being bent back from the air around him which (just as by the 
distant, or thick, air often does) became like a mirror, so pag: 


that the ray could not displace or penetrate it, and hence ee 
Cc 
was compelled to return to the eye*. So capes at sea sana 


sometimes seem raised above the water, and heavenly pene 


bodies loom larger when near the horizon.’ In_ the hana. 


pe Ae fz ° Intoxicated 
Problems*—an un-Aristotelean work—many curious but peisbiis! ase 


trifling remarks occur on this and similar subjects. The oe ; 
if P ‘ jguens tiplied: 
most important concern (a) the difficulty, or impossibility, Solana. 


of moving one eye voluntarily without at the same time oe of this. 
ne eye 


moving the other in the same way; (0) the fact that one discerns 


° ; e ° trai e: 
object appears as two to a person who by inserting the Pe sk 


finger beneath the eyeball displaces it®; (c) that myopic line better 


persons write in very small characters; (d) that objects ae ae 


appear multiplied to persons in a state of intoxication or eg and 
mental distraction ®; (e) that straightness in a line is better aie ee 
discerned with one eye than with two, which is explained 
by reference to the necessary convergence of rays from 
both eyes when both are used; (/) that 6 pvoy brings 
objects near in order to see them, while 6 mpeoBvrys holds 
1 ili. 4. 373° 2-10. 
? This (as already remarked, p. 67) reminds one of the ‘ Doppel- 
ganger,’ or the ‘ Brocken-spectre.’ 
* What is very remarkable here is the seemingly frank acceptance 
by Aristotle of a theory of vision warmly repudiated by him in de 
Sens. li. We must assume that he in such cases expresses himself 
from the popular point of view. So we have to speak of the sun ‘rising’ 
and ‘setting.’ * 957% 38 seqq. 
5 Also referred to de Jnsom. 461” 30; Met. x. 6. 1063% 6-10. 
6 This phenomenon is explained by comparison with the illusion of 
the crossed fingers representing one object as two. The xivnows does 
not come from each eye to the same part of the soul, which accordingly 
sees twice. The ‘different parts of the soul’ thus represent what we 
might think of as non-identical parts of the retinae. 
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them at a distance. In the tract on Dreaming illusions of 
sight are mentioned which, however, are, it is stated, really 
errors of judgment for which the sight per se is not to 
blame. Such are hallucinations, and the illusion of those 
on ship-board to whom the shore, not the ship, seems to be 
in motion. Aristotle says also! that defects of long and 
short sight are due not to anything wrong with the soul, 


but to defects in the visual organ itself. If an old man 


could have a young man’s eye he would see as well as the 


young man. The sensory weakness of old age is caused — 


not by an affection of the soul itself, but by an affection of 
that wherein the soul resides; as happens in cases of 
intoxication and illness. 


1 408> 21, 


THE ANCIENT GREEK PSYCHOLOGY 
OF HEARING 


Alcmaeon of Crotona. 


§ 1. ‘WE hear with the ears, says Alcmaeon, because they Function 


: . . and organ 
have vacuum in them ; for this (vacuum) is resonant. The sete: 


sonant object produces sound in the cavity (of the outer oo pire 
‘ F e ear, the 
ear), and the air (of the intra-tympanic ear) re-echoes (to factor of 


this sound)?’ The effect of the external sonant object ages 


is first conveyed to the hollow chamber of the outer, i. e. external 


: ° , : _, sound re- 
the extra-tympanic, ear, from which the xevov, or air of the yoy ated 


intra-tympanic ear, takes it up and reverberates it to the to the 
? 5 ; ; : ._ brain. 
point of sense,’ which for Alcmaeon was the brain, or in 

the brain ?. 


§ 2. ‘Alcmaeon says that we hear by means of the vacuum bas ni 
e e ee e oe e = e 
within the ear, for this it is that transmits inwards the dp for 


sounds (which come from without) at every immission of A!cmeon. 
the soniferous air-waves (into the outer ear). For all vacua 
are resonant °.’ I have chosen here the text of Pseudo- 
Plutarchus, which gives xevd, instead of that of Stobaeus, 


1 Cf. Wachtler, Alcmaeon, p. 40; Diels, Dox. 506. 23; Theophr. 
de Sens. 25 dxoveww pev ovv hyo tois dotv, Sidtt kevdy ev avrots évumapxet* 
tovTo yap nxeiv. pbéyyerOat dé r@ Koi, Tov dépa 8° avrnxeiv. 

2 Diels proposes two different corrections—rodro yap nxeiv [Pbey- 
yeoOa] dia 1d Koihov, and rovro yap nyovv PbéyyecOar Sid 7rd Kotdov. 
Neither is necessary. The subject of P@éyyeoOa should be taken quite 
generally, as if=rd Wwodpovy. Diels renders our text—‘sonum autem 
edere (sc. ro kevdv) cavo, h. e. propter cavernam auris interioris.’ But 
if xevdy here = 6 anp, as would seem from Arist. 419 33, the form of the 
sentence forbids us to regard it as subject to pOéyyeoOa. Nor can ro 
xoth@ be the hollow of the intra-tympanic ear; it is rather the external 
meatus, with the apparatus in general by which the vibrations of the 
outer air are caught and conducted inwards to the tympanum. Philipp- 
son (vAy avOpwrivn, p. 107) saw this when he (unnecessarily however) 
proposed xéyA@ for xoiho here. 

8 Diels, Dox. 406> 21, Aét. Plac. iv. 16. 2’Adkpaloy akovew npas ra 
Kevg TO €vTds TOU ards* TovTO yap elvat Td Sunxody Kata THY TOD mvEvpaTos 
ciaBoAny® mayra yap Ta Kevad HxEle 


Alcmaeon 
represents 
the forma- 
tion of the 
ear as 
Geter- 
mining 
sound : the 
ear not a 
mere 
condutt. 
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which gives xotAa, agreeing in every other respect. As 
Wachtler says, the xevov and the dnp are here equivalent 
terms. He quotes most appositely Arist. de An. ii. 8. 
41g? 33 7O 6& Kevdv dpIGs A€yerat KUplov Tod akovewv* SoKet 
yap evar xevdv 6 dyjp. But here the djp in the xotAoy or 
outer part of the ear must be distinguished from the dayp 
or xevdv of the inner part. The former receives and intro- 
duces the sonant stimulus from the atmosphere ; the latter 
catches it up and transfers it to the brain. The trans- 
ference is referred to in Theophrastus by avrnyeiv, in the 
passage from Aétius by dunxotv (with the use of which 
compare 70 diesuov, 76 d:apavés, and, especially, 7d dunxés— 
late terms used to signify the respective media of odour, 
colour, and sound). The simple 7xeiv in both passages 
denotes the action of the air within the ear—as of confined 
air generally—in taking up, or ‘echoing, sound, apart from 
the notion of transmitting it. No better commentary on 
these extracts can be found than that contained in Arist. 
de An. ii, 8. 419° 33-4207 19. Cf. zzfra § 20. 

§ 3. Alcmaeon was, says Wachtler, the first who 
attempted to explain the phenomenon of sound and our 
perception of it by reference to the structure of the ear 
itself, and the manner in which this was affected by air 
in motion from without. Empedocles to some extent 
follows or agrees with him. Their successors generally 
regard the ear as little more than a conductor of air to 
the sensorium, most of them holding sound, as a perception, 
to result from a percussion of the brain or other inward 
organ by the air thus conveyed through the ear. 

* In the passage from Aétius mvedua cannot mean ‘breath,’ yet it is 
scarcely identical with anp. It appears to signify the latter se¢ zx 
motion by the external sonant object, and entering, with its sound- 
waves, into the external ear. Cf. Pseudo-Hippoc. de flat. 3 (vi. 94 L) 
mvevpa O€ TO pev Ev TOITL GHpact Pica KahéeTat, Td 5é ZEwo TOY CopdTaVv 
anp, from which it appears that mvedpa was treated as the general term 
for air by some writers. Cf. the use of ciuduroy mvedua in Aristotle. 
In connexion with the meaning of mvedua here one may perhaps 
quote a curious observation of Aristotle, AWzst. Am. i. 11. 492° 13, 
respecting Alcmaeon: kepadjs pdpiory, dC of dkover, dmvovv, Td ots" 
"AAkualov yap odk ddn6A déye, bdpevos dvamvew rds aiyas Kata Ta ra. 
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Empedocles. 


§ 4. ‘Empedocles teaches that hearing is caused by the Function 
impact of the air-wave against the cartilage which is py 
suspended within the ear, oscillating as it is struck, like the gong 
a gong!” For xovdpdde drep (Plut.) Stobaeus has ydvdpo pS sien 
évmep. A variant is xoyAiéder, for which Pseudo-Galenus, the ear. 

; . ; What did 
fiist. Phil. (referred to by Karsten, p. 483), gives xoxAddet Empe- 
xévdpo, ‘the spiral-shaped cartilage.’ Zeller thinks that oi 
xkoowv here means a ‘trumpet, not a gong or bell. But of the 
while ‘trumpet’ might describe the shape of the outer Sf "T° 
ear, or ‘concha,’ it is not suitable for what seems to have intemal 
been before the writer’s mind in the above passage—some- cai 
thing zzside the ear which oscillated freely to the impact 
of air-waves. The main point, as Karsten remarks, is that 
‘Empedocles appears to have regarded hearing as con- 
ditioned by the external air-wave, or wave of sound,’ in 
contact with the ear, and by the resonance of a certain 
part of the ear itself. In hearing, the adméppo.at were simply 
‘air’ or particles of air. For the meaning of xévdpos, cf. 

Arist. Hzst. An. i. 11. 492" 15 @rds 5€ pépos 7d wey (sc. the 
intra-tympanic part) dvévepov, 75 dé (sc. the ‘concha’) 
AoBds* Gdov 8 ex xdvdpov Kal capkds otyxerrac—that is, the 
whole of the external ear, for he proceeds: ciow dé tiv 
pev vow exer ofov of otpduBou (i.e. spiral shells, xoyAla, 
Eduxes) TO 0 Ecxaroy doroty Suoroy TO @rt (i.e. the bony part 
farthest in resembles the external ear in form) els 5 do7vep 
dyyciov éxyatoy adikveirar 6 Wodos. It is from orpduBor here 


From this it might seem as if Alcmaeon actually held that the resonant 
medium—the xevdy—received its impulse from the breath—perhaps the 
air in the Eustachian tubes—which, therefore, would be the meaning 
of mvetpa in the passage of Aétius. Aristotle would hardly—it may 
be argued—have insisted as he does against Alcmaeon that the ear 
is Grvovy, unless the latter had been known to hold this strange view. 
Such an idea about aiyes would have given Alcmaeon the illustration 
wanted to confirm his exposition of the above view of hearing. 

1 Diels, Dox. 406% 16, Plut. Zpzz. iv. 16, Stob. Zc/. 53; Karsten, 
Emped., p. 483 "Epredoxhys thy axony yiveoba kara mpdontwow mvev- 
patos Td xovdpade, Grep hnaiv €EnprjaGat evtos Tov wrds K@dwyos Sikny 
ai@poupevoy Kal TUNTOMEVOY. 


96 THE FIVE SENSES 


that the gloss KcoxArwédet would seem to be derived. How 
far Empedocles attempted (like Aristotle) to distinguish 
between zzuer and outer ear is not plain; yet everything 
depends on our knowing this if we are to understand him. 
It is probable, however, that by the yxovdpos he meant 
some structure which he found by dissecting the internal 
ear. Neither he nor yet Aristotle seems to have had any 
accurate knowledge of the ‘ossicles’—the malleus, iucus, 
and stapes—in the tympanic cavity, bridging the way from 
the tympanic membrane to the fenestra ovalis, and trans- 
mitting vibrations from the one to the other. This being so, 
the use of the word aiwpovpevov here is the more curious. 
‘Empedocles says that hearing results from the sounds 
coming from without, whenever the air, being set in 
motion by the voice, rings within (the ear). For the 
organ of hearing, which he terms ‘‘the fleshy bone,” is 
a sort of gong which rings internally. The air, when it 
is set moving, beats against the solid parts, and thus 
causes the ringing sound?” The ‘solid parts’ are the 
same as the ‘gong’. We notice that dxon is used in two 
senses here ; first of the hearing, secondly of the organ of 
hearing. 7yxeltv and jjxos are used with special frequency 
of ringing sounds, but particularly of those which rever- 


* Cf. Diels, Dox. 501-2; Theophr. de Sens. § 9; Karsten, Emped., 
Pp. 483 tyv & dxony dnd rav ewber yiverba pdpar, Srav 6 dip tnd ris 
ovis Kunbeis nxn évrds’ Somep yap civat koSava rv tov Ayov [rw ~oo 
nxodvra?] rHy dkony, iv mpooayopever capkwvoy 8(ov [dcrovy]. Kivouperny 
[kewovpevoy ?] S€ maiew roy dépa mpds ra oTepead kal moveiy Hxov. Such is 
the text as suggested by Diels, Dox. l.c. He has not (Vors., pp. 177, 
209) adhered to his previous suggestion of dcrodv for aor, but, as the 
sense requires reference to the inner not the outer ear or ‘concha,’ we 
must accept some such correction or force the meaning of 8¢oy beyond 
what it can bear. With regard, however, to Diels’ Zr nxovvra for inov 
xev, is it necessary? He explains (Vors., P. 209) kadwv* odpkivos o¢os 
thus : ‘das Gehor zst gleichsam eine Glocke der Lgleichgestimmten (?) 
Tone. Er nennt es fleischigen Zweig.’ Keeping icwy, then, we might 
suppose the meaning to be that the xédev took up and rang to the 
Yodo. with which it was framed by nature to harmonize, or was, as 
Empedocles would say, fuuperpos. There are sounds which we cannot 


hear, as there are colours which we cannot see, though other creatures 
may hear or see them, 
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berate within a cavity. Hence they are here employed 
with idiomatic propriety for the Wédos, or ‘external’ sound, 
reverberated within the aural cavity. What distinguishes 
Empedocles’ doctrine from that of Alcmaeon is the ko#dav 
interposed by the former between the outer and inner 
stages through which sound-vibrations pass before reaching 
consciousness. For both philosophers air is the vehicle of 
sound. According to Alcmaeon the air in the outer ear 

is set moving by the wédos, and in its turn sets in motion 

the air in the inner chamber, which transmits the vibration 

to the brain. According to Empedocles, as the organ of 
vision contains a lantern, so the organ of hearing contains 

a bell or gong, which the Wédos from without causes to ring: 

this ringing, as we are vaguely left to suppose, being 
conveyed inwards by a subsequent process to the ‘ point of 
sense, and the feeling or perception of sound being thus 
-awakened. 

§ 5. ‘Empedocles explains hearing by stating that it is Theo- 

due to intra-aural sounds. But it is strange of him to Lets 


criticizes 
suppese that he has made it self-evident Zow we hear, eae 
by merely stating this theory of a sound, as of a gong, theory of 
| within the ear. For suppose that we hear the outer sounds itere ie 
‘by means of this gong; by what do we hear the gong itself, that hears 
‘when it rings? For this—the very point of the whole a 
‘inquiry —is neglected by him?” Karsten too hastily 
jinferred from éowfev here that this, not éfw0ev, should be 

iread in the former passage, Theophr. de Sens. § 9, and trav 
séfadev Wdpwov. But probably two different sorts of poor 

sare referred to in the two different passages: the wodgor 
«coming from sonant objects in the outer space arenas us, 

sand the wédo. made within our ears by the ‘gong.’ The 

\latter are here referred to, where Theophrastus with the 

\ art of a dialectician pushes the difficulty of such fioateniadi oe 


psychology home against Empedocles. The ‘ gong’ rings 


1 Theophr. de Sens. § 21; Diels, Dox., p. 595 GAAG mepi pev ld aKoiy 


| 
1 
sérav dr0d@, Tois €awber yiver Oar yeneee aromoyv TO oer Oat BAD elval TOS 


> 


‘akovovaly, évOov moujoayra Wodhoyv dorep kadwvos. Tar oo yap é&o Ou 
a 

ékeivov akovopev, ekeivov Oe irohovytos Ota Ti; TovTO yap avTo heimerat 
(Cnreiv. "EowOev rather should be ¢£ofev. No sound comes /vom within. 
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to the outer sounds: but to us the sounds of the ‘gong’ 
itself are a fresh zzcognitum: how do we hear them? With 
another gong? 

§ 6. ‘Empedocles treats of all the special senses according 
to the same principle, and teaches that we perceive by the 


fact of the déppo.a fitting duly into the pores of each sense- — 


organ. Whence it happens, according to him, that no one 
sense can discern the objects proper to any other, inasmuch 
as the pores in the organs of some senses are too wide, in 
those of others too narrow, for the alien sensible object which 
should enter them, so that in the former case the emanations 
from the object pass right through without touching, 


while in the latter they are not able to effect an entrance — 


at all!’ Empedocles and his reporters have given us no © 


real clue to the various ways in which his principle that — 
‘like is perceived by like’ was carried out by him in the — 
psychology of perception. We can only conjecture how — 
he would have applied it in the case of hearing. Probably — 
the azéppoiat of sound, being air, ‘ fit’ the pores of the ear — 


gua containing air essentially. The principle itself is 
a deduction from the metaphysical theory that ‘like affects 
like, and seems intended merely to procure for the latter 
its psychological application? The smallness of the part 
actually given to it in practice, in reference to hearing, 
however, is only one among many instances, ancient and 
modern, of the difficulty of bringing metaphysical theories 
to bear in any real way upon concrete psychical facts. 
Theophrastus, whether fairly or not, criticizes its applica- 


bility here, as follows: ‘It is not by sound (Wédo), he — 


Says, “that we perceive sound, nor by odour that we 
perceive odour, nor by the homogeneous sensibles in 


general that we perceive the homogeneous, but rather 


by their contraries, so to speak. For the sense-organ — 
which is applied must be itself indifferent (a7a0y) in its 
nature. When indeed there are actual sounds within the 


* Theophr. de Sens. § 7; Diels, Dox., p. 500. 
* Cf. Theophr. de Sens, 
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ears, or actual tastes in the organ of taste, or odours in 
the organ of smell, all these senses become deadened to 
their office (kwpdrepar), and this the more, in proportion 
as they contain more of their respective “similars’?.’ 
From this criticism it would at least seem as if Empedocles 
had endeavoured to give to his principle of szilia similibus 
practical effect. But we have no direct means of judging 
such attempts or of estimating the fairness of the criticism 
of Theophrastus. For a similar difficulty as to the applica- 
tion of the principle to the theory of vision, ef. VISION, $11, 
Pp. 22 supra. 
Democritus, 


§ 7. In explaining seeing Democritus assumes d¢/keAa (as Function 
cldwha, see p. 29 n. 3) to pass from the object to the eye. In ae 
explaining hearing he makes the analogous assumption of according 
‘sounds’ (dwvat), as particles thrown off by the sonant body pre ats 


and conveyed by the medium of the air to the ear, and ee : 
e o) e » a O r@) 
through it ‘to the soul.’ The sound isa ‘ stream of atoms?’ contact 


which sets the atoms of the air in motion, and, joining itself ieee 
with these according to similarity of shapes and sizes, makes of sound 
its way into the body to the soul. Its chief, but not sole, eae 
entrance is through the orifice of the ear. His theory of the air into 


e ° e ° > s . . ; 
sound is more reconcilable with his doctrine of primary by the se 
Goes : : : orifice) and 

and secondary qualities than is his theory of seeing. che coal 


‘He explains hearing somewhat in the same way as other atoms in 
writers do. For he says that the air, when it rushes into the body: 


the vacuum of the ear, produces a motion there; only that 
it enters likewise at all parts of the body, but in a special 


| 


way, and in greatest quantity, through the ears, because 
there it has the largest vacuum to pass through, and 


remains least stationary. Wherefore one does not per- 
ceive sounds with the rest of the body, but only with 
the ears. When once it has entered it is dispersed, 
owing to its rapidity; for vocal sound (physically con- 


| 
i 


4 
| 





sidered) is due to the air being condensed, and entering 
with force. Accordingly, as he explains sense by contact 
externally, so he explains it as due to contact internally. 


1 Theophr. de Sens. § 19. ? See zufra § 9, p. 102. 
H 2 
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Conditions 


One hears most acutely if the external membrane is dense, © 


of acute and the vessels (fA¢Bia) empty and as free as possible © 


hearing. 


in the rest of the body and in the head and ears; and 
if, in addition, the bones are dense and the brain well 


from moisture, and if, moreover, they are well bored, both — 


tempered, and the parts surrounding it as dry as possible. 
For thus the vocal sound enters in one volume, as it passes — 


in through a vacuum large and without moisture and well 


bored; and is dispersed swiftly and equably throughout ~ 


the body, and does not slip out and away’. While 


Democritus agrees with others in the main, his theory has — 
the peculiarity of making the stimulus of hearing affect not — 
merely the organ of hearing proper but the whole bodily ~ 
organism. On this point Theophrastus afterwards directs — 


his criticism, and to this he here draws attention in the — 
words wAqv 67. xté. For Democritus’ reduction (in which — 


most gvovdrdyou agreed) of all senses to modes of one, viz. 
touching, cf. Arist. de Sens. iv. 4427 29. It is a question 


what the ‘external membrane,’ on the atuxvdétys of which — 


hearing so much depends, means. It does not seem to be 
the tympanum, as, from the tenor of the passage, density 
of this would appear to be an obstruction to the entrance 
of the dp, and therefore to hearing. It is rather the 


membranous covering of the inner surface of the concha, — 


which has for its office to collect and conduct the dajp 


inwards. The zvxvdrys of this would (from Democritus’ 
standpoint) prevent the dyp from slipping through and — 
being lost (dvexa(nrew) before it could pass inside and effect — 


its purpose. 


oe et § 8. ‘In this Democritus is as indefinite as other philoso- 
arity o 


Democri- phers, but the strange and peculiar point in his theory is ® 
Mrs the entrance of sound at all parts of the body, and its — 


of hearin g 


criticized @7spersion through the whole body after it has entered — 
by the organ of hearing; just as if this sense of hearing — 


by Theo- 


* Theophr. de Sens. 55-6; Diels, Dox., p. 515, Vors., p. 391; Mullach, j 
Demoer., pp. 212-1 3, 342-4. The translation is from the text as given 
by Diels Vors., keeping mukvoupevov, which suits dépdop a little below, a 


but rejecting Schneider’s tn axon for Kai. 
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were effected not by its proper organ, but by the body as phrastus. 
a whole. For even if the whole body is sympathetic to the y7™** 
operation of the organ of hearing, it does not follow from criticism. 
this that the whole body has the sense of hearing. For it 

is sympathetic to the operations of all the senses alike, and 


not only to those of the senses, but also to those of the 


soul. Such then is Democritus’ account of seeing and 


hearing. The other senses he explains in about the same 
fashion as that in which most other philosophers explain 
fem 1,’ 

§ 9. In the above extracts from Theophrastus the par- Object of 


: ; ; : ay : hearing : 
ticular object of hearing is referred to as @wvi—voice or 


vocal sound. This word is not of course equivalent to —— is 
° ° e ° am - 
sound in general, but it is taken, as often, for the leading (4) eee 


type of sound’. It is chosen simply because speech is one eae 


of the most interesting and important kinds of sound. of atoms. 


Democritus and others regarded sound as affecting the Both the 
sound 


auditory apparatus materially or mechanically, in the form atoms 
; , : : tl ] 
of an inrush of air. Sound is a stream of atoms emanating 379 the ai 


* Theophr. de Sens.57; Diels, Dox, p. 515, Vors. p. 392; Mullach, 
Democr. 213-14, 345. Theophrastus overlooks the fact that Democritus, 
according to the previous statement of Theophrastus himself, denzes 
that we hear with the rest of the body, and gives the reason why we 
do not. Mullach renders the words mdcats yap rovté ye opoiws srovei, 
kat ov pdvov tats aicOnoecty adda kal tH Wyn: ‘enimvero omnibus 
(sensibus) hoc similiter ascribit, neque his tantum sed etiam animae,’ 
making the subject of wovet Democritus instead of capa. The rovrd 
ye moet merely = ouprdoxe, which Theophrastus has not wished to 
repeat. Mullach seems to think that we have here a general reference 
to the way in which Democritus explained all the senses and the 
soul materially. What Theophrastus means is that Democritus has 
just as good or bad reasons for diffusing the operations of the other 
senses over the whole body, as for doing this with the sense of hearing. 
In all these operations the whole organism by sympathy has a part, as 
in psychical operations generally. If, however, as Theophrastus would 
argue, the whole body cannot on this account be said, for example, to 
see, neither can the whole body be said to have the sense of hearing. 
For the possibility of sensory function without sense-organs or even 
nerves, see Haeckel, Origin and Development of the Sense-organs, 
and G. J. Romanes, Mental Evolution in Animals, p. 81. 

2 Cf. Plato, Charm. 168 D oioy 7 axon, papév, ovk Gddov Tivds Hv akon 7) 
geovns. yap; Nat. 
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from the sonant body and causing motion in the air — 


between this and the ear. The sound atoms are not sup- 
posed to reach the ear alone, but together with air frag- 
ments which resemble them. These fragments, following the 
law that like consorts with like, come together according to 


their similarity of shapes and sizes. Probably the purity of ] 


sounds depends on the s7mz/arzty, the pitch and volume on 
the magnitude, of their constituents. ‘ Democritus says that 
(when sound is produced) the air is broken up into bodies 
of like form, and, thus broken, is rolled along by and with 
the fragments of vocal sound?.’ Epicurus says of pevy that 
‘It is a stream sent forth from creatures uttering a voice, 
or from objects which make a ringing sound, or a noise *,’ 
In terms precisely equivalent to those ascribed to Demo- 
critus (from whom no doubt he borrowed his views of the 
physical nature of sound), he states that ¢4zs stream (not 
the ‘air’) is broken up into ‘bodies of like form.’ We are 
left in little doubt what petuwa—the stream—meant: Gellius, 


Noct. Att. v. 15, speaks of it as pedua aréuwy (according to : 


the probable conjecture of Burchard, accepted by Mullach 
and Diels, of aréuwv for Adywv). The nature of dary, as 
resulting from a blow (aAny7) struck on a portion of dip, is 
dealt with more in detail by Plato * and Aristotle. We have 
no further particulars than those above given to show us 


what the views of Democritus were on the nature of sound. _ 


* i.e. the atoms sent off by the sonant body. Cf. Diels, Vors., 


p. 389; Plut. Ezz. iv. 19 § 3 Anpdkpiros kai roy dépa yo eis Suovoryjpova 
OpurrecOat oadpata Kal cvyxadwieiobat trois ek THs hwvrijs O@pavopacw. For 


6potoaxnuova cf. Theophr. de Sens. § 50 at PdeBes Cai) Kata rovs q 


OPOarpors eVOciar Kai drixpot, ws cpororxnpuoveiyv (=‘to conform’) rots 
amorumoupevois’ Ta yap 6udpuda pddtora €xacrov yropi¢ew. The dpavopara 
depos here are 6uo.orynnova with those éx gevns, the atoms from the 
sonant body. If the latter are homogeneous, those into which they 
mince (6pumrew) the air are also homogeneous. Cf. Arist. 419» 23 rip 
Opuwev Tod dépos. 
; Plut. £pit. iv. 19; Diels, Dox., p. 408 ’Erikoupos thy mwvny eivat 
pedpa éxtepmipevoy and tov pavorytwy i nxovvT@v i) opevvrav’ rovro dé 
TO pee els dpotorynpova Opirrea Oat Opatapara. 

For the expression fedpa applied to der, cf. its application to 
nayes by Plato, Soph, 263 E 16 dé y' am’ exeivys [ris Wuxijs] pedua dud rod 
Tropatos toy pera POdyyou KexAntat Adyos. 
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Anaxagoras. 


§ 10. ‘Anaxagoras held that sense-perception is effected Recon 
by the action of contraries+ upon one another, for like is hee 


unaffected by its like ... on this same principle he ee ee 
smelling and Paniaes the former taking place together & apts the 


with respiration (inhalation), the latter by the fact of sound Principle 
‘unlike is 


entering and making its way through the ear to the brain: perceived 


for the bone which encloses (the brain) forms a cavity into a ae 


which the sound rushes*.’ Large organs better perceive ae 
great and distant objects: small organs the small and oe 


near objects. ‘The larger animals have more sensory ee 


power, and in a word sensory power is proportionate to have the 


advantage 
the magnitude (of the organs of sense). Fort all animals 7 7 at 


which have large, clear, bright eyes see large objects and in per- 
see them at long distances, while those which have small ee 


eyes see contrariwise: and it is likewise in the case of Epes 
in greater 


hearing. For the large animals hear the great sounds volume. 
and those coming from afar, while the small sounds escape 
them, but small animals hear the small sounds and those 
close by them 4.’ 
§ 11. ‘When Anaxagoras states that the larger animals Theo- 


f ee i phrastus 
have greater sensory power, and, in a word, that sensory (nines 


power is proportionate to the magnitude of the sensory Anaxa- 
organs, the question arises: if this be true, whether have cilia 


the small animals or the large animals the more perfect eee 
ave 


sense? For it would seem to be a mark of more exact aisénais in 


1 In this principle Anaxagoras followed Heraclitus, and probably 
Alcmaeon. 

* How the principle is applied to hearing Theophrastus does 
not Say. 

* Theophr. de Sens. §§ 27-8; Diels, Vors., p. 323 ’AvaEaydpas bé 
yiverOar peév trois évaytios* TO yap Spotoy amabes imd Tod Opolov... 
a@oavtas O€ Kal oodpaiverOat kai dkove TO pev Gua tH avamvon, TO b€ TH 
duxvetoOa tov opov dypt rov éyKxedddov’ 1d yap meptéxov darovy etvae 
KotAoy, els 6 euminrev tov odor. With Wachtler (A/cmacon, p. 42) 
I have taken rov éyxedadoy as object of wepiéxov. 

* Theophr.l.c.$29; Diels, Vors., p. 323. The text translated is that 
given by Diels with Schneider’s insertion, accepted by Diels and 
based upon Theophr. § 34 16 péyeOos tev aiaOytnpiov. 
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sensory power that the small objects should not escape it *, 
and it is not unreasonable to suppose that the creature 
which is able to discern the smaller objects should be able 
to discern the larger objects as well. Thus it seems that 
the small animals are better off (on his showing) than the 
large in respect of some senses, and, so far, the sensory 
power of the larger animals is inferior to theirs. If, how- 
ever, on the other hand, it appears that many objects escape 
the senses of the smaller animals, so far the sensory power 
of the larger animals is superior”. If Anaxagoras for 
greater magnitude had substituted higher development his 
proposition would have been more important. Except so 
far as size and higher organization accompany one another, 
there is no fixed relation between the perfectness of sense 
and the size of the sense-organs or of the animal. It 
may be, however, that Anaxagoras merely meant that 
the larger animals have greater, or more voluminous, 
sensations; not that they have finer sensory discrimination 
than the smaller animals possess 3, 

§ 12. The object of hearing, as already observed, is often 
referred to under the special name of owvij—vocal sound. 
‘Anaxagoras held that @wv7 is produced by the dreath (or 
air in motion) which collides against the fixed, solid air and, 
by a recoil frota the shock, is borne onwards to the organs 
of hearing, just as what is called an “echo” is produced * 


' Cf. Aristotle 442» 14. 


* Theophr. §§ 34-5; Diels, Dox., pp. 508-9. Romanes (Mental 
Evolution in Animals, pp. 80 seqq.) gives ‘a general outline of the 
powers of special sensation probably enjoyed by different classes of 
animals,’ referring to the investigations of Engelmann and Haeckel on 
the same subject. 

$ For what Aristotle meant by better sensory faculty (dxpiBea 
aicOnoewy) as regards hearing and smelling, cf. de Gen. An. v. 2. 781 
14-781° 29, infra § 26. 

: Diels, Vors. p. 325, Dox, p. 409 ‘Avatayépas rv hori yive- 
oat TvEULAaTOS aVvTiTEecdvrTos pev OTEpeuVvi@ aépt, tH 8 troctpopy tis 
mr Secs MEXpL TOV dKoay mpooevexOevros’ Kabd Kal rhy Aeyouevny ny@ 
yiveo Oar. For this cf. Arist. de An. ii. 8. 419 25 seqq., where the 
production of sound generally is illustrated by reference to the way 
in which an echo is caused. Aristotle (420° 5) distinguishes gory 
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Diogenes of Apollonia. 


§ 13. ‘When the air within the head is struck and moved Function 
and organ 


by a sound [hearing takes place]? of hcanag: 
‘ Hearing takes place when the air within the ears, moved eee 

° ° A alr Within 

by the external (impression), propagates such motion to the ear propa- 


brain?’ As Diogenes did not regard the brain per se as 8ated to 
air around 


the special organ of intelligence, the last words may be due brain. 
to Theophrastus. More probably, however, they mean that 
when the motion set up in the air within the ears has been 
propagated fo the air-vessels in the brain, it is thence 
forwarded to the main air ducts ‘in the region of the heart’ 
where conscious perception is awakened. This would be in 


accordance with the opinions of Diogenes. 


‘Hearing is most acute in creatures in which the veins are Conditions 


slender, and which have the meatus of the ear (analogously 3 Leis 


to what has been said of the organ of smelling) short, The air, 
the source 


slender, and straight; and which, moreover, have the of a1) in. 


(external) ear erect and large. For the air within the ears oe 
a 


° ° e e an 
when itself moved moves the air within (the brain)*. If created 


the (orifice of the) ear is too wide, when the air within it is Pe ee 
€ source 


moved there follows a ringing in the ear, and the objective of the 
sound heard is indistinct, because the body (of air in the ne hs 


ear) on which it (the external impulse) impinges does not 
remain at rest*.’ ‘All creatures live and see and hear 


from Wédos—i d¢ hovy :oddos ris eotiv euripixou" Tay yap arvyar ovbev 
evel, ddAd kad” Gpoudtnra Aéyerat Pwveiv, oiov avrds Kré. 

* Diels, Vors., p. 345, Dox., p. 406 rod év tH Kearny dépos vmd tis 
havns tumTopevov Kal Kiwoupévov (riy akonv yiverOat). 

2 Diels, Vors., p. 3443; Theophr. de Sens. § 40 tiv 8 dxony drav 
Ce, 3. ”~ 3 \ DAN & ¢€ A a EX A \ BJ t 
6 ev TOIS Moly anp KiWNOeis Id TOD €Ew Siad@ Tpds Tov eyKépadov. 

* In these words we see foreshadowed the doctrine of hearing after- 
wards elaborated by Arist. de An. ii.8. The air in the ear as a whole is 
moved by the sound, and this motion is then transferred or propagated 
to the inner air in the brain. But see p. 259 zu/ra. 

4 Diels, Vors., p. 344; Theophr. de Sens. § 41 daxovew © d&€vrara 
e td 4 , Noa , A, / » Cute. “ / 

dv ai re PAEBes Aewrtai, (kat d) KaOdrep TH doppHnoes Kav TH akon TéTpyTaL 
Bpaxd kai demrév Kai (60 Kai mpos TovTots Td ovs dpOdv Eyer Kal péya’ KLvOv- 
pevov yap Tov ev Tols @oly dépa Kiely Tov evTds’ Edy Oé EdpUTEepa 7H, KLVoUpEevoU 
Tov dépos nxov eivat kat Tov Wddor dvapOpov bia TO py mpoonimrev pods 


NPE HOUY. 


Function 
and organ 
of hearing. 
The audi- 
tory region 
extends 
from the 
head to 
the liver. 


1c6 THE FIVE SENSES 


by the same thing (viz. air), and from this same thing all 
derive their intelligence as well (rnv GAAnv vénow)'. 


Plato. 


§ 14. ‘Plato and his followers think that the air in the 
head receives a shock, and that this air is then reflected into 
the intellectual centres’, and thus the sensation of hearing 
takes place’.’ This account of Plato’s view must be corrected 
according to the following passages. ‘Plato explains 
hearing through the operation of vocal sound, for vocal 
sound is a shock, communicated by the air through the 
ears to the brain and blood, till it reaches the soul; and 
the motion, caused by this shock, proceeding from the head 
to the liver, is hearing *.’ 

‘Hearing, which we have now to examine, is a third 
mode of sensation within us, and we must set forth the 
causes to which the affections of this sense are due. Vocal 
sound in general we must assume to be the shock conveyed 
by the air, through the ears, to both brain and blood ®, 
propagated to the soul; and the movement produced by 
this shock, beginning from the head and terminating in 
the region of the liver, is hearing %’ 


* Diels, Vors., p. 350 ravta rG ait kal Cf Kai bpa@ Kal dover, Kat Thy 
adAnv vénow éxet amd Tov av’tov mavra. 

* The soul, for Plato, perceives ¢hrough the organs of sense (p. 261). 

* Diels, Dox., p. 406% 28, 28, Plut. Zpct. iv. 16. Stob. Ecél. i. 53 
TAdroy kat of adm .abtod myrrecba tov ev th Kepady dépa’ todroy dé 
avaxhag Ba cis ra iyeporikd kat yiverOat ras axons ty aicOnow. 

* Diels, Dox., p. 500. 14; Theophr. de Sens. § 5 dxony dé did tis 
pars opitera’ hoviy yap etvat mArnyiy im dépos eyxedddov Kab aiparos 
be drov HEXpl Puxijs, tiv O° bd raitys Know dd Keadjs péxpt fraros 
akon. 

° The blood-vessels do duty for sensory nerves. 

® Plato, ks B Tpiroy € aigOnrixoy év nuiv pépos éenicxorovat rd 
mept THY dKony, Ou’ as airias ra wept adrd EvpBaiver raOipara, Aexréov’ ddas 
Hey ovy horny Odpey rv dv drwv bm’ dépos éykeddov Te Kal aluaros pexpt 
Vuxis TAnyny Stadioperny, rv dé br avtijs Kivnow, ard ris Kepadys pev 
apxoperny, tedevt@oav O€ tept Ty Tod Fraros edpay, dkonv. Plato’s con- 
ception of the physiological fact of hearing is thus summarized by Zeller, 
Plato 428 n., E. Tr. : “The sensations of hearing are caused by the tones 
moving the air in the inside of the ear, and this motion is transmitted 
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$15. We can hear nothing which does not possess or Odject of 


yield govy. ‘If the sense of hearing is to hear itself, it none 


must possess dwv7; in no other way could it hear itself?’ eet 
ears AS ; P : aie soun 
Distinguishing Adyos (rational speech) from d.davora (thinking), (garg) is : 


Plato calls the former ‘a stream accompanied with sound, a shock 
imparted 


proceeding from the soul, through the mouth?’ ‘ He by the air, 


defines vocal sound (¢wv7) as [on its physical side] air aE 


in motion, impelled from the seat of intelligence, through brain and 


mae blood, and 
the mouth, and [as physiological stimulus of hearing] ate et 


shock caused by the air, through the ears, to the brain and to the soul; 
the motion 


blood, propagated to the soul. Vocal sound, is by an which 


extension of the term, also used in the case of irrational es 


animals and lifeless things, to signify neighings, and mere having 
noises, but properly it is articulate speech, considered as er ba 
“illuminating” the object of intelligence®.’ ‘ According 

to Pythagoras, Plato, and Aristotle, vocal sound is incor- 

poreal. For it is not the air, but the figure bounding 

the air, or its surface, that, in virtue of a certain sort of 

shock, becomes vocal sound. But every surface is in- 


through the blood into the brain and to the soul. The soul is thus 
induced to a motion extending from the head to the region of the liver, 
to the seat of desire, and this motion proceeding from the soul is axon.’ 
In this summary two inaccuracies appear. The construction of 
éykepddov re kal aiparos is not with dud (as Zeller following Stallbaum 
takes it) but with mAnyny: the conjunctions re kai were enough to 
show that these words could not beco-ordinated with dépos after twé or 
with @rwy after dud, but must be regarded as objective genitives after 
mAnynv, thus giving Plato’s true meaning, according to the suggestion of 
Mr. Archer-Hind in his note, which he does not, however, follow in his 
translation. In the next place Plato does not speak of hearing as 
“a motion proceeding /vom the soul.’ Like every other form of sensa- 
tion, it is for him a motion proceeding through the body ¢o the soul, in- 
volving an affection of both conjointly. Cf. PAzleb. 33 D and 72m. 43 C. 

1 Charm. 168 D. 2 Sophist. 263 E, Theaet, 206 D. 

Peeler Dax. 0p. 4o7” 295). 13,'Pluts BZit? iv. ro; StobsLe7i. "67 
TAdrav tiv deonpy dpiterar mvedpa dia ordparos dmo dtavoias nypéevoy, 
Kal mAnyiy tmd dépos bv @tav Kai éyxesbadov kal aiparos péxpe Wuyis 
Siadidopevny. éyerar O€ kal xaraxpnotiKds emi tov adéyov (oor hovn 
Kal Tay ayuxwy Os Xpepetiopol Kal oda Kupias dé hor) n evapOpds 
eorw ws hbwrifovaa TO vootpevoy. It is noticeable here that rat éyxepadov 
Kal atwatros seems to show that the writer neglected or missed the 
true construction of the corresponding words of Plato, 77. 67 B. 
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corporeal. It is moved, indeed, together with bodies, but, in 
its own nature, it is absolutely bodiless; as, when a stick is 
bent, it is the material of it that is bent, but its surface 
is not affected thereby 1’ 

§ 16. ‘Plato states that vocal sound is a shock com- 
municated by the air through the ears to the brain and 
blood, propagated to the soul. According as it is swift 
or slow in its motion, it is shrill or grave in its tone. One 
vocal sound is in accord with another when the beginning 
of the slower is similar to the ending of the more rapid *.’ 
Theophrastus seems to have intended, by the change he 
introduces into the order of Plato’s words, to indicate that 
which has been above (p. 106,n.6) given as their true con- 
struction. He makes it plain that the shock is imparted 
to the brain and blood, and that, grammatically, 7Anyq 
governs éyxepaaov Kal aiwaros. The blow—the shock—is, 
in the case of speech, due to the soul causing the air in 
the respiratory organs to strike against the sides of the 
dptnpia, or windpipe (Arist. 420° 28). 

‘In the same way we must look for the explanation of 
sounds, which present themselves to us as shrill or grave 
according as they are swift or slow, their movements now 
harmonious, at other times discordant, according to the 
similarity or dissimilarity of the motion excited in us by 
them. For when the movements of the preceding and 
more rapid sounds are ceasing, and have just arrived at 
a speed similar to that of the movements with which the 
succeeding sounds, adding their movements to the pre- 
ceding, stimulate them, then the slower sounds catch them 
up, and doing so excite no confusion, and introduce no 

¥ Diels, Dox., p. 409° 25, Plut. EAzz. iv. 20 Mvbaydpas UWdrev ’"Apirro- 
mEAgS hidninane LSC. rHv Poviv]. ov yap roy dépa, GAXa 7d oxnpa TO TeEpt 
TP Semen Nagy éemupdveray Kata moudy mre yivecOa horny’ raca O€ 
exipdvera doaparos* cvyKweiras pev yap Trois gopaory, adri) S¢ do@paros 


, , A ef A vA D> A > / 
mavres kadeornker ooTep emi tis kauropéns pdBdou } pev ermupavera ovdev 
mao xel,  O€ VAN cot A Kaprropevn. 

2 . 
a Diels, Dox., P. 525-17, Theophr. de Sens. § 85 havi dé etvat manyny 

U AN ¢ ae SH a; ‘a 

ume depos eykepadou kal atpares Ov Orev Hexpe Wuxns* d&etav dé kal Bapetav 
zy Taxelav Kal Bpadciav’ cuupaveiy 8 Srav ) apxn ths Bpadelas pola 7 
7 Tehevri] Ths Tayelas. 
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alien element; but introducing into them the beginning of 
a slower movement, after the pattern of that formerly faster 
but now slowing down, they blend and form with them 
one single auditory affection of shrill and deep combined ; 
whence it is that they afford pleasure (jdovnv) to the foolish, 
but joy (edfppoovynv) to the wise, as the latter contemplate, 
in them, the divine harmony, thus showing us its own 
copy in mortal movements 1.’ 
§ 17. In translating this passage, a special difficulty Plato did 
arises from the want of an English word to distinguish pies 


modern 
kiynois from gopd. To render kwijoces by ‘vibrations?’ vbration 


would be easy, if it did not involve the introduction of ee os 
a later scientific conception scarcely comprehended in 
Plato’s thought. We should not hastily ascribe the scien- 
tific theory of the causes of high and low notes to Plato, 
Aristotle, or their predecessors. Alexander (Hayduck, 
Pp. 39), commenting on Arist. Met. i. 5. 985” 26, speaking of 
the Pythagorean theory of the harmony of the spheres, 
represents the high notes in the scale as assigned by the 
Pythagoreans to the outer spheres, merely because these 
spheres are at the end of longer radii, and therefore move 
more rapidly, than those nearer to the centre. Not the 
rapidity of vibrations zz air, but that of the mere onward 
movement of air or portions of air, seems to have been 
for Plato the producing cause of height in tones. 

Moreover, Plato, like his predecessors, believed that a 
definite portion of air was projected forwards from the 
sonant body to the ear; not that a mere movement took 
place in the medium. Certain physical facts at the basis 
of harmonic theory, e.g. that halving the length of a tense 
string raises its tone an octave, were no doubt known to 
the Pythagoreans and to Plato. That the former had 
determined the principal harmonic ratios is plain from 
the remains of Philolaus (Boeckh, PAzlol., pp. 65-86), and 
these ratios were known to Aristotle (de Sevs. ili. 439° 31). 


1 Plato, Zim. 80 A-B. 
2 Wundt does so (1. and A. Psych. p. 67, E. Tr.) in alluding to the 
psychology of this period. 
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What is not so certain is how far they had any idea of the 
physical fact that a sonant object gives rise to a succession 
of air-vibrations!, whose frequency and amplitude condition 
the pitch and loudness of sound. Mr. Archer-Hind thinks 
it ‘evident from Plato’s language that he conceived the 
acuter sound both to travel more swiftly through the air, 
and to have more rapid vibrations, thus coming very near 
the correct explanation of pitch. But from the way in 
which Plato connects sounds, cupping-glasses, projectiles, 
&e., under one formula of explanation, it would seem as 
if the notion of air-vibration—i.e. vibration in an_ elastic 
medium—did not come before his mind at all. The 
swiftness or slowness of the sound-movement is for him 
just like that of the projectile; only that in the former 
case there is a succession of sound-stimuli, portions of air 
started off, as it were, one after another from the sonant 
body at a certain velocity, and at certain greater or smaller, 
regular or irregular, intervals. The theory of harmonic 
ratios in which Pythagoreanism delighted seems to be here 
unapplied by Plato, though elsewhere he shows himself fully 
acquainted with it*. I have, accordingly, refrained from 
using ‘vibrations’ as a rendering of kwoets here, because 
such a rendering would seem to credit Plato with knowing 
that air is an elastic medium vibrating and transmitting sound 
by a series of contractions and expansions. Of this theory, 
originated by Heraclides or Strato, Plato had no conception. 

§ 18. From the last extract it becomes apparent that 
Plato was aware of the ethical and emotional importance 
of certain classes of sound. ‘Harmony and rhythm 3 are 

* The theory of vibration frequencies, as the cause of high or low 
tones, seems rather to have originated with Heraclides or Strato, 
according to whom each sound is composed of particular ‘ beats’ 
(whnyai) which we cannot distinguish as such, but perceive as one 
unbroken sound, high tones consisting of more such beats, low tones 
of fewer. Plato like Aristotle (contrast, however, Pseudo-Arist. 800% 
1-5) held that high or low in tone depends on the speed at which 
the sound travels through the air towards the ear. Cf. Zell. Arist. 


ii. 379 n. and 465-6n., E, Tr.: von Tan op. cit. pp. 135 seqaq. 
Cie Phileb: 27 Cen. oes tac 


* Cf. Grote, Plato, iii, p. 266; Pl. 777. 47 C-E, 
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presents to us from the Muses, not, as men now employ Its psycho- 
them, for unreflecting pleasure and recreation, but for the ne ae 
purpose of regulating and attuning the disorderly rotations the de- 
of the soul, and of correcting the ungraceful and un- A Oe st 
‘ measured movements natural to the body.’ In the Republic gence. 
and Laws also Plato expresses his high appreciation of the 
educational value of music duly regulated and employed}. 
In this he was in substantial agreement with Aristotle. 
Indeed he anticipates the dictum of the latter? that hearing 
is more important than seeing for the development of mind 
and character. ‘Of sound and hearing the same account 
must be given [as has been given of seeing]; to the same 
ends and with the same intent they have been bestowed on 
us by the gods. For not only has speech been appointed 
for this same purpose, whereto it contributes the largest 
share, but all such music as is expressed in sound has 
been granted for the sake of harmony *’ The facts that 
Adyos is (zndirectly, as Arist. says) an object to the sense 
of hearing, and that on Adyos higher education chiefly 
depends, are sufficient of themselves to secure for this 
sense a paramount place in the development of mind and 
character. 

Aristotle. 


§ 19. Aristotle* divides sound under two heads, \ddos and Object of 


, : : : : , hearing— 
gavy. The former is the general name, including noises; .7 4: 


the latter is properly used of vocal and articulate sound, divided 


’ ‘ into Wd 

but often extended to include musical sounds whether eae} bors 

produced by voice or otherwise. Camec 
sound in 


Taking sound first in the more general sense, he dis- former, 


; j : : more gene- 
tinguishes between its actual and potential aspects. There vile 


are certain things which are incapable of producing sound, Three 


5 p : conditions 
e.g. wool; others are capable of producing sound, e.g. ivolved: 


bronze, and smooth hard substances. As the former are, @) ah 
° e sonan 
even potentially, soundless, the latter are potentially sonant, ae, (6) a 


1 Cf, Rep. 530 C-531 C, with Adam’s Commentary thereon. 
2 De Sens. i. 437% 6-17. 

® Plato, 7im., 47 C, Archer-Hind’s Trans. 

* For what follows see de Ax. ii. 8. 419° 5 seqq. 
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chock com- even when not actually sounding’. ‘As it is possible for 


a a a person possessing the faculty of hearing not to hear 
o1 a : : 
Blowsrot actually at some given moment, so a thing may have the 


oe property of sounding without always actually doing this. 
movement When, however, that which can hear realizes its potentiality, 


ce, 
eis. and also when that which can sound does sound, then the 


ee realized faculty of hearing and the realized sound both con- ~ 
ce 
spheres do cur; so that the former may properly be named “actual hear- 


ing” (axovors), and the latter “actual sounding”’ (donors). 
Vibration Actualized sound is a local movement of something? 


f hollow : ;: ‘ 
ae Ale and involves the relation of some one thing to some other 


and water thing,in some third as medium’. This third thing is normally 
ofsound. air in the case of land animals. That which physically 


oo! causes sound is a shock or blow. This cannot occur when 
oe only one thing is concerned ; for that which gives the blow 
t 1 e e e e e 

determi. and that which receives it are two different things. That 


‘aoe which sounds does so in relation to something else, and in a 
sound. Air medium, for the blow implies local movement (gopd). That 
or water ° ° 
may serve Which moves with a movement of its own may produce 
Beth as sound: that which, as a boat on a river, moves because the 
medium ° ° ° °, @ 

andas thing in which it is fixed moves, produces no sound. Hence 


los the celestial bodies move without a sound, and we need 
thisis. not assume a ‘music of the spheres’ which none can hear ?. 
Sound, then, is not a shock or blow of any casual thing 
against something else; for wool if struck gives no sound. 
Bronze on the contrary does produce sound, as do all 
smooth and hollow things. The bronze sounds because it 
is smooth ; the hollow things sound because after receiving 
the first blow they produce many, owing to the reverbera- 
tion (77) dvaxdoer) taking place when that which has been set 
in motion within them is unable to find an exit. Sound 
is heard in air, and in water also. It is not, however, the 


medium, i.e. the air or the water, that chiefly determines 


* Cf. 425» 28-4262 8, 

* hepomévov twos kivnows, 446? 30. 
® way Yo pet timrovrdés tivos Kat re Kal ep Tit, TovTO (sc. To ev a) & 
early anp, 420” 14, 419% 32. 

* 291% I-15, 
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the production of sound. It is the blow or shock (aAny7) 
caused by one body striking against another! in the air. 

The air or water, too, may serve as one of the bodies which 

by their collision produce sound; but these are less sonant 

than the solid bodies*. They may so serve to produce 

sound when the air, e. g., holds its ground on being struck, 

‘and is not at once dissipated. Hence it sounds only when 

it is struck quickly and forcibly. The movement of the 
striker must be too rapid for the dispersion of the mass of air 

struck. This it may well be; just as one might get in a blow 

at a moving heap, or whirling vortex-ring, of sand ? in rapid 
motion before it could retire from, and so elude, the blow. 

§ 20. An echo occurs when the mass of air set in motion Echo: how 

by the ‘stroke’ rebounds like a ball from another portion Produce? 


Reflexion 
of air formed into a single mass by some receptacle which of a 
6 
confines it within fixed boundaries and prevents it from wate ee 
being suddenly dispersed. It would seem as if echoes ae of 


‘must be always occurring, though not always audibly; Ancients 


just in the same way as light is being always reflected, as ee 
‘is proved by its diffusion everywhere. ‘vacuum’ 
determines 


What is said, and rightly said, to be the chief agent in ip. hearing 
determining the hearing (as distinct from the production) ee 
‘of sound is vacuum*. But by this what people generally ‘vacuum’ 


imean is air, not absolute void. The organ of hearing 8H, | 


jproper consists of air®; and the air without us causes us organ of 
. hearing 


* In what follows Baumker (of. cit. p. 27) seems right in taking 
/ Aristotle to mean that sound is producible by means of air or water 
jalone in contact with a solid striking body. Such sound is not so 
sstrongly pronounced however. Torstrik is wrong in proposing to 
strike out dAX frrov. Themistius illustrates by the cracking of a whip, 
ywhich shows that he took év déps here to refer to a blow struck by 
cone solid in the mere air or water and yet producing sound. As 
|Torstrik in his clear note on 419» 20 says, ‘iam ei in mentem venit 
stridor ille vel sibilus quem virga vel flagro efficimus celeriter discusso 
jaere: ibi enim 7d év 6 quodammodo etiam rod mpos 4 vices gerit.’ 
fa? The terms fluid and sold are generally opposed zzfer se by 
‘Aristotle as well as by moderns. 
. 3 For d6ppa@ov appov here cf. Hermathena, No. xxx, ‘ Miscellanea,’ 
“Pp. 73- 
- * Cf. 656> 13-16, together with 420% 18 seqq. 
5 656” 16 70 de ris axons aiaOnrnptov aépos eivat paper, 425° 4 
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to hear when it has been set in motion as one continuous 
body. Owing to the fact that it is so easily dispersed, 
this outer air yields no audible sound unless the solid 
which has been struck is smooth. In this case the air to 
which the shock is communicated rebounds in a single united 
mass, owing to the nature of the superficies of the said solid; 
for the superficies of a smooth body is one. Anything, 
therefore, which is capable’ of causing motion in a single 
mass, of air, which reaches continuously to the organ of 
hearing, is capable of producing sound*. For the organ 
of hearing proper is physically homogeneous with the air 
(cuppuns dépr)®. Since then the air is one* it follows that 
when the outer air is moved, the inner air is moved also°®. 
Hence it is not true that an animal hears with all parts of 
the body ®, nor does the air enter the body at all parts; 
for the part which should receive the movement, so as to 
give it effect for consciousness, has not in every part of 
the body an inner air at its disposal such as it has in the 
ear’, But on this inner air hearing depends. Air in 
general is soundless owing to its being easily dispersed: 
when a portion is prevented from being dissipated, and 
this is affected by the shock of a blow, it yields or transmits 
sound. Now the air within the ears® has been built into 
its chamber in order that, being undisturbed by the general 
movement of the atmosphere, it may be sensitive to the 
different kinds of auditory movements propagated towards 

* Not all things are so capable: od 6) wav* ofoy éay matdén Beddvy 
Bedounv. 

* As Trendelenburg says: the air at the surface of the solid struck 


is here referred to as being one: that air which propagates the sound 
to the ear is referred to as one and continuous. 

* For the above cf. 419» 5-420 4, 656 16, 7819 14 seqq. 

* 420° 4: I translate éva dépa, the restoration of Steinhart, cf. 419” 35. 

* 420% 5: I translate Torstrik’s reading 6 ecw xoveirat. 

° This implicitly controverts, with the same unfairness as Theophras- 
tus shows, the theory of Democritus. See §§ 7-8 supra. 

" od yap mdvry exer dépa rd KLVNTOMEVOY Epos Kal epuyov. 

. 4207 9, 656> 15, where the expression 7ré yap Kevoy Kadovpevov aépos 
mAnpés €or refers to the hollow of the ears in connexion with the — 
whole occiput, or hinder portion of the cranium, which Aristotle 
strangely regarded as vacant, or containing air only. 
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it. The external medium which is to receive and transmit 
all sounds must in itself be free from sound’. The outer 
air is therefore per se soundless, a quality which it owes to 
its being so easily dispersed. But the air within the ear— 
the portion of air which is the essential element in the organ 
of hearing—as distinguished from the outer air which is the 
external medium—has a proper motion of its own. Thus 
it has a peculiar resonance, like a horn; and this, while it 
lasts, is a sign that the auditory faculty is unimpaired. When 
this ceases, it is a proof of deafness. We can hear to some 
extent under water; because the water does not enter the 
air-chamber of the ear. If it did so, hearing would be at 
anend. Hearing ceases to be possible, also, if the tympanic 
membrane is injured, just as blindness ensues if the 
membrane covering the eye is injured. As the water- 
holding eye is joined with the watery brain, so the air- 
holding ear is connected with the air-holding hinder part 
of the cranium*. Perhaps the air in the ear is ultimately 
connected with that in the lungs—the origin of all the air 
in the body *. At all events the essential part of the organ 
of hearing is the air-cell which has been thus described as 
‘built into’ the ear. 
$41, Is it the striker that sounds, or the thing struck ? Which 
The answer is that both do so, each in its own way. Sound Sues 


is a movement of something mobile; something that is orthething 


‘ ‘. ; struck ? 
_ moved like things which rebound from smooth surfaces. The soung, un- 


surface must be smooth, in order that the air may rebound like Nant, 
from it in a single mass (4Opovv). Sound, unlike light, 
_ travels in the air from the sonant body to the ear. This 
is plain from the fact of our seeing a blow struck at a 
| distance, but not hearing the sound of the blow till some 


time after*. Articulate sounds are due to the conforma- 


"| 

1 418 26 gore... Sextikdy ... wddouv... 7d crpodpor. 

2 4914 31 rovrov (sc. the whole cranium) 6¢€ pépyn 7o pev mpdaOrov 
7 , . 8 dria 7 F Cae Ve pei Ni a) eee A'S , 5 evKeehanrds € 

» Bpéypa... 70 5 omiadtoy iviov . . . vmo pey ovv Td Bpeypa 0 eyKepadds eoruy, 


t; 70 & iviov cevov. Cf. 494> 24, > 33,656 18 mad & ex ray Stov asavras 
+, wépos eis rotmiabev ouvarret. 
3 781% 31 dud 70 emt TO MVEVpATIK@ popi@ THY apyxiy Tod aiaOnrnpiov eivat 
4: Tod THS axons. * 4468 20 seqq. 
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tion of the moving air. Such sounds are less accurately 
heard at long distances, because the form of the movement 
in the air becomes altered on its way to the ear’. 


Qualitative § 22, Differences of quality such as sharp and grave 


ae are potentially existent in the sounds themselves, but are 
e.g. pitch, actualized only in the actual Wepyors with its correlative 
Se aally dkovois. These two—wednors and axovors—are two aspects 
sounds of one fact, only distinguishable by reason. Just as with- 


es out light colours are not seez, though potentially in the 


only in coloured objects, so without Wé¢nows—the actualization of 
sounds gua 


heard. | sound—and its correlative d«ovous—the actual perception 
ee of sound—the quality of sharp or grave is not heard. 
<oee These terms, sharp and grave (é&d «al Bapv), thus applied 
poe meta: are really metaphorical, being transferred from objects of 


phorical touch to those of hearing. The sharp is that which moves 
in relation 


to sound. the sense much in a little time; the grave that which 
2 eae moves it little in much time. The sharp as heard is not 


ae and literally swift, nor the grave slow; yet the quality of the 
Origin of former as perceived is due to the rapidity of the motion 


soe that causes it; while the quality of the latter is owing to 
frequencies. the slowness of the corresponding motion’. There seems 


Th . 
of hearing, tO be an analogy between that which to the touch is sharp 


eas or blunt, and that which to the sense of hearing is sharp — 
orinvolves Of grave. The sharp as it were pzerces, while the blunt — 


Rave pushes, because the one effects its movement in a short, 


asshown the other in a long time, so that incidentally the one 


by its per- ° : ; 
ciplonee sound is swift the other slow?. Theophrastus (apud 


ae Porphyr. Frag. 89) controverts this theory, common to — 
Hence lato and Aristotle, which accounts for the difference of — 


ie ove sharp and grave in sound by more rapid local movement 


loud im- in the stimulus of the former, less rapid in that of the latter. 


pair or de- “ se ‘ : 
ror tis The stimulus of the higher note, he thinks, does not move 


sense. onward more swiftly than that of the lower*. Strato and 


. 446? 6. Cf. Probl. xi. 51, 904° 27 § hor} anp Tis €oXNnpPaTLo pEvos. | 
Aristotle seems to have in mind here Plato’s account of sharp and ~ 
grave in the Zzmaeus. Cf. ‘ HEARING,’ Plato, §§ 16-17 supra. 
* 786> 7-788» 2, wh 360 ined 
; i 2, where the differences of 6£ and Bapv are explained 
with reference to male and female voices, 
* Cf. Zeller, Aristotle, ii, p: 379 n. (E. Tr). 
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the writer of the tract Hep! ’Axovoréy teach that every sound 
stimulus is composed of wAnyai or beating vibrations which 
we cannot distinguish as such, but perceive as one unbroken 
sound ; high tones, whose movement is quicker, consist of 
more vibrations, low tones of fewer. But the forward motion 
of the stimulus through the air from object to organ is of 
the same speed in either case. 

The sharp and the grave are contraries between which the 
object of hearing in general lies. The sense of hearing pre- 
sides over the province contained within or bounded by these 
contraries. Every sense? occupies or represents a mean. 
Thus hearing stands between any two degrees of pitch, and 
on this weodrns depends its discriminative power. It is a pro- 
portion or Adyos of the évayria, and, while indifferently poised 
with respect to all, contains in itself the discriminant between 
any two different sounds whatever. A concord such as the 
octave isa ratio of 1to 2. But this (as odject of hearing) and 
axon (as sense of hearing) are, at the moment when both are 
actualized, ove; hence the latter, sc. dxo7, is also a ratio (Adyos) 
(see zzfra § 30). Hence, too, excessively loud sounds are 
injurious to the faculty of hearing, as they tend to destroy 
the ratio or proportion (the finely balanced, delicately poised 
position) which it holds between the évavria, and amongst, 
or in relation to, all possible pairs of differences of pitch, and 
hence to destroy the peodrns on which rests its discrimina- 
tive power. The same is true of each other sense as 
regards its object. On the other hand, those composite 
objects which in their composition exhibit the qualities 
corresponding to the nature of their organ, are pleasure- 
giving. Thus concords which themselves involve a ratio, are 
pleasing to the sense of hearing; and the same may possibly, 
in some unknown way, be true of the relation between each 
other special sense (or sense-organ) and its proper object °, 
when the pleasure from the latter is truest and greatest. 


1 f wy as 
§ 23. Thus far we have considered Wé¢os or sound a, 
1 Zeller, of. cit. li. 465 n. 
2 Cf. SENSATION IN GENERAL, § 24. 
3 See de An. il. 12. 424° 27-424” 1, 426% 27» 12, 
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generally. Voice (¢wvy) is a special kind of sound pro- 
duced by living creatures. Inanimate beings do not utter 
voice, though by a metaphor a flute is said to do so, as are 
also other sonant things capable of varieties of tone (amédraocts), 
and hence of producing melody and é:dAexros, or ‘ discourse 
of sound.’ ’Andéracts is the genus which includes éztracis and 
dveows, While p<Aos is used for notes in the melodic series. It 
is not so easy to give a direct translation of d.d\exros as here 
employed. I have rendered it by a metaphor, as being 
distinct from pédos and used to designate the effect of 
a number of instruments played in harmony or in unison. 
To ‘discourse sweet music’ would not unnaturally be 
expressed by a metaphorical d:adex@jvar, Articulation and 
harmony are terms as suitable for the interplay of ideas 
in conversation as for that of tones in concert. The voices 
of animals are possessed of these musical qualities. 

§ 24. There are, however, many animals which have no 
voice: e.g. those called bloodless, and also fishes. Those 
fishes which, e.g. in the river Acheloiis, are said to utter 
voice, merely make a noise with the gills or some such 
part. It is quite natural that fishes should not have voice ; 
since, as we have said, sound depends on movement of air, 
while voice is the sound made by an animal, but not with — 
every given part of its organism, it follows that only those 
animals which inhale air have voice}. Nature employs 
the air that is inhaled for two objects, just as she employs 
the tongue for tasting and also for speaking. The two 
objects for which she employs the breath are (a) the regu- 
lation of the internal heat of the body; and (4) the 
production of voice. The first of these objects is sub- 
servient to the purpose of the animal’s existence, the 
second is a condition of its well-being. 

The windpipe is an organ of respiration 2. The organ to 

* Hist. An. iv. 9. 535% 27-536 24. 

* ddpvy€ is here (535% 29) used for Adpvy& (535% 32). In Aristotle’s 
time these words had not come to be distinguished as they now are. 
Nor does ddpvyé here differ substantially from dprnpia (sc. 7 tpayxeta) 


further down (535% 15), hence I have rendered it by ‘ windpipe.’ 
Aptnpia of course had not come yet to mean ‘artery.’ 
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which this is subservient is the lung, possession of which is 
due to the fact that land animals have more heat than others. 
The region of the heart? is that which primarily needs 
respiration and its cooling effects; hence the necessity 
that the air should enter this region as it does in the 
process of respiration. One consequence of this arrange- 
ment is that a shock can be imparted by the soul, which 
tenants that region, to the inhaled air; by this shock the 
latter is struck against the trachea, as it is called*; and by 
the stroke vocal sound is produced. 

§ 25. For, as has been said, not every animal sound is Voice is 
vocal sound: not e.g. clucking with the tongue, or coughing. ae ee 
The production of voice implies that the organ which animate 
communicates the shock in the first instance must be ieee 
animate, and have some mental representation accompany- pu 
ing its action®. There must be this representation, because Voice is 
voice is significant (onuavrtxés) sound*, and does not merely oo. 
imply any shock imparted to the air inhaled, as for one holds 

; ; j P - _ the breath, 
example, in coughing. On the contrary, in uttering voice, why 
one uses the inhaled air in order to make that which is in fishes are 
the trachea strike against the walls of the trachea itself. srt 
Hence it is that one cannot utter voice while in the 
act of inhaling or exhaling, but only while holding the 
breath. He who thus holds the breath and speaks, excites, 
in doing this, a movement in the fund of breath held in. 

Fishes do not inhale; therefore they do not possess a 
windpipe, and hence they have no voice®. 

§ 26. ‘In accurate hearing as well as in accurate Meaning 
smelling two things are involved: one is the discernment Peco 


as far as possible of the different qualities of the objects perfect 
; ; hearing. 
of these senses; the other is the power of hearing or The «con- 


smelling at a long distance. The power of keenly dis- mri e 
1 Here the lung is said to be in the ‘ region of the heart’; cf. 668° 
33 seqq. 2 mpos THY Kadoupevny aprnpiar. 
3 Sei Zuwpuyxov eivat TO TUmToy Kal pera Havracias rds. Cf. 786" 21 rod 
d€ Adyou VAnv civae rHY Pavyy. 
4 Even the inarticulate sounds of the voice of the lower animals (oi 
aypapparo. dot otov Onpiwy) are significant (SnAotei T1). 16% 28. 
5 For §§ 20-27 cf. de An. ii. 8. 419 25-421? 6. 
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learning cerning the qualities of their objects is dependent on the 
to repeat’ oroans of these senses, just as the corresponding power 


from oral ; ‘ é ; 
dictation depends on the organ of seeing, in which this power 


ea resides if both the organ itself and the membrane enclosing 


graphic jt be free from alien matter. For the passages of all the 
— sensory organs, as has been stated in our work On Sensa- 


persons tion, extend towards the heart, or in creatures without 
yawning, 
orviolently a heart, to the analogous organ. The passage of the 


exhaling, sense of hearing, since the organ of this sense is formed 
hear less 


well than of air, terminates at the point where the connatural spirit 
hen in- ; A ‘ js ‘ 
Saee the produces?, in certain animals, a heaving, pulsating, move- 


i 2 ment, in others maintains the respiratory process. On 
earing 


affected by the fact of its terminating here—in the region or seat 


ee of of the central or common sense—rests the power we have 
’ 


humidity of learning from dictation, by which the sounds we make 
tmo- ; A ‘. 3 3 
se. echo verbatim those which we have heard; which implies 


The sort that the movement expressed through our speech is an 
of auditory 


apparatus exact reflex of a movement which had passed in through 


ibaa our organ of hearing, as if both were impressions struck from 


perfect one and the same die; and thus it is that one utters in 
hearing. 


Mans Speech exactly that which he has heard.’ Thus in repeating 


senses from dictation one acts like a phonographic record. 
compared 


with those | ‘ Persons yawning or exhaling hear less well than persons 


oad inhaling, because the starting-point (ri dpyjv) of the organ 


of hearing is adjacent to the part concerned in breathing, 
and hence, when the organ of breathing sets the breath 
in motion, the apparatus of hearing is at the same time? 


* For what precedes cf. 456% 1-29. Té cupdutov mvetpa; this 
pervades the channels of hearing and smelling, and is the medium 
by which sounds and smells are conveyed to their respective senses. 
Cf. 744° 31) 8 dodpnots Kal } ako} mépor ouvdmrovres mpos TOV aépa TOY 
Ovpabev mrnpets cuppirov mvevparos, Tepaivovres mpos Ta PAEBia Ta qept 
TOV eyKkepadoy KTé. 

3 7814 30 seqq. The Didot translation is: ‘quoniam principium 
sensoril auditus parti spiritali impositum est, et quatitur moveturque 
spiritus eodem quo instrumentum movet tempore ’—as if ro mvevdpua were 
subject to oeier Oat kai kweioOa. This is a grammatically possible con- 
struction, but the sense it gives is irrelevant. It is needless to say that 
when the organ of breathing does its office, the breath is moved, and 
besides Aristotle’s point is that there is a disturbance of hearing at 
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shaken or moved ; for the organ of breathing while exciting 
movement is itself moved, (and therefore excites movement 
in the adjacent organ of hearing!). The like happens in 
wet seasons and climates: the ears seem to be filled with 
breath owing to their proximity to the organ which governs 
respiration. Accuracy in discriminating the sensible quali- 
ties of sounds and odours depends, therefore, on the clearness 
of the sensory organ and of the membrane which covers it. 
For, as in the case of vision, so in such cases the move- 
ments that take place under these conditions are all plain 
to immediate intuition.’ | 

As regards the capacity or incapacity of certain animals 
for hearing or smelling distant objects, the case is likewise 
analogous to that of vision. ‘ Animals which have, in front 
of the sensory organs, as it were, conduits extending to 
a considerable length through the sensory tracts concerned, 
are capable of perception at long distances. Hence animals, 
like Laconian hounds, whose nostrils are long can discern 
odours keenlyat a distance. Likewise animals with ears which 
are long and projecting, like those of certain quadrupeds, 
cornice-wise (amoyeyetowpéva) far out from the head, and 
which have the spiral interior also long, (can hear at great 
distances); since such ears catch the movement from afar off, 
and deliver it to the sensory organ. As regards the general 
perception of distant objects man is inferior to almost all 
other animals, in proportion to his bodily size; but on the 
other hand he is superior to all in the nicety of his dis- 
crimination of the sensible distinctions in objects perceived. 
The cause of the latter is that his sensory organ in each case 
is purest and least contaminated with earthy or corporeal 
matter, and he, of all animals, has naturally the most deli- 
cately fine skin in proportion to his bodily magnitude ®.’ 


such a time. Hence I take tiv dpxnv rov aicOnrnpiov tov ris axons again 
as subject in the second clause, and 76 wvedpa as accus. after xwodvros. 
1 The facts referred to by Aristotle are due to the proximity of the 
Eustachian tubes to the auditory passage: owing to this when we yawn 
or exhale forcibly we have a feeling of obstruction in the ears, and 
hearing is for the moment impaired. 
2 For § 26 cf. de Gen. An. v. 2. 781% 15— 29, 
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§ 27. Aristotle states, as we have seen, that hearing 
depends upon vacuum, or what is taken for such, i.e. a 
portion of air enclosed in the inner chamber of the ear, 
This, however, is somehow connected with the air in the 
occiput, and the results of the sound-movements in the 
outer air which affect it are conveyed within; and from 
this interior air the movements ultimately find their way to 
the region of the heart, which is the central or common 
sensorium. Of the passages connecting the external auditory 
apparatus with the interior of the head, he does not seem 
to have had a clear conception. ‘One | viz. the inner] part 
of the ear is nameless, the other is called the “lobe.” The 
whole consists of cartilage and flesh. Inwardly its forma- 
tion is like that of spiral shells, the bone at the inner 
being 
in shape like the [outer] ear. This inner ear has no passage 
(wdpos) into the brain, but it has one to the palate (cdpavds) 
and a vein (pAéy) extends into it from the brain.’ 

‘Certain animals, as was to have been expected, have 
the organ of hearing situated in the head. For what is 
called the vacuum in the cranium is really full of air, and 
the organ of hearing, as we hold, consists of air. Now 
passages (1dpot) lead from the eyes into the blood-vessels 
around the brain ; and a passage leads back, likewise, from 
each of the ears and connects it with the hinder part of 
the head*.’ ‘The organs of sight, like all the other organs. 
of sense, are attached to passages (én! aépwv), but while the 
organs of touching and tasting consist either of the body, 
or of some part of the body, of animals, those of smelling 
and hearing are themselves passages filled with connatural 
spirit (TArjpers cupddrov mvevparos) in Communication with 
the external air, and terminating inwardly in the blood- 
vessels which surround the brain and extend from it to 
the heart*.’ It is by means of these blood-vessels that 


the external auditory impulses are finally conveyed to the 
central sensorium. 


* Cf. 4929 15-21, and 656> 13-19. 
* De Gen. An. ii. 6. 743” 36-7442 5. 
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§ 28. Aristotle was even more strongly impressed hare Sh 
than Plato with the intellectual, ethical, and aesthetic aL fe 


importance of hearing compared with the other senses. ct tah 


It contributes not only to the preservation of animals, values of 
but to their well-being, and, in the case of all those ae = 
which possess intelligence, assists powerfully in the 
development of this. ‘As regards primary vital needs, 

the sense of sight is more essential, and more directly 
contributory, to an animal’s security: but, as regards 
intellectual development, and in its secondary consequences, 

the sense of hearing takes a higher place. ... True, the sense 

of hearing only imparts knowledge of the different sensible 
qualities of sound, and in the case of a few animals, those 

of vocal sound; yet, in its secondary effects and their In its 


bearing on intelligence, the part contributed by hearing Second" 


is greatest of all. For to rational discourse (Adyos) is hearing 
: : has higher 
due the power we have of learning, and such discourse peycholo- 


is an object of hearing, not indeed directly, since what gical worth 
, than see- 


we hear is as such merely sound, but incidentally, for it ing. Rea- 


i. : Se sons ofthis, 
is made up of words, and each of these is a significant W134. are 


sound (ov~Bodov). Hence if we compare persons con- sounds 
; ‘ : . with ideas 
genitally blind with persons congenitally deaf, we find annexed 


that the former are the better developed intellectually *.’ eee! 


That learning depends on the sense of hearing, so that depends 
those who cannot hear cannot learn, is dwelt upon by ee a 


Aristotle elsewhere. ‘Creatures may be endowed with learn by 
bas ee li vith lcd +h) this sense 
a certain amount oi intelligence without having the power i¢ they can 


of learning, as is the case with all which are destitute of the distinguish 
significant 


faculty of hearing sounds, as, for example, bees?.’ Speaking sounds. 
of the habits and characteristics of the lower animals, after ar 
pointing out how these vary in intelligence, he goes on: particulars 


: : : in vast 
‘Some of them possess in common with man, to a certain 


numbers ; 
degree, the faculty of teaching and learning, whether from hearing 
‘. e e ives us 
one another, or from mankind; those, that is, which have pe: 
motions. 


1 Cf: de Sens. i. 437% 1-17. 

2 Met. i. 1. 980% 22-4 pdvipa pév dvev rov pavOdvew, doa py Svvarat 
tav Wopev dkovey, Evidently the connotation of pavOavew was less 
wide than that of our ‘learn.’ 


124 THE: FIVE SENSES 


the auditory sense, and can not merely hear sounds, but also 


distinguish by this sense (d.aroOdverat) the different qualities 
of significant sounds’. But the importance of hearing 
as an instrument of education arises chiefly from the fact 
already mentioned that words (évéyara) are in their nature 


general (ojpBoda). They are marks of typical mental 


Written 
language 
adds itself 
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language. 


Ethical 
importance 
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The modes 
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Object of 
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directly 
affects the 
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sound the 


impressions associated with them by both speaker and 
hearer. They stand for notions. The impressions of sight, 
on the other hand, are primarily of the nature of particulars 
and appeal rather to the individual. Those received from 
Adyos through the sense of hearing are, almost from the 
first, of the nature of universals, and therefore almost 
directly (i.e. so far as we understand them) stimulate the 
faculty of intelligence. But when words are combined in 
sentences, and form trains of reasoning, their mind-develop- 
ing effect is still more obvious. When to that of spoken 
words we add the effect of words written, and remember 
also that language with its symbolic power ranges over the 
whole tract of ocular as well as other sensible experience, 
we can easily understand the paramount intellectual effect 
ascribed by Aristotle to the sense of hearing. He is, how- 
ever, careful to point out that hearing has not these grand 
results directly, but only card ovpBeBynxéds. Like every other 
sense its immediate data consist of particulars 2. 

§ 29. In its bearing upon moral character, hearing, which 
makes us acquainted with music, is in Aristotle’s opinion 
of very great importance. No other sense can compare 
or compete with it in this respect. ‘Why is it’ (the writer of 
the Problems asks) ‘that the object of hearing alone among 
the objects of sense possesses character (400s éyeu), that is, 
affects the emotional temperament of the hearer? This, he 
adds, is true of it, even when the music is unaccompanied 
by words. Neither colour nor odour nor savour has a 

1 Hist. An. ix. 1. 608% 15-21. 


* Hence, in de Sens. i. 437% 13, dxovords dv belongs to what follows, 
and the comma should stand not after év, but after pabjoews, or else 
in both places. What the writer wishes to guard against there is the 
false notion that the full significance of Adyos is matter of immediate 
perception by the sense of hearing. 


ee 
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similar effect! ‘The movements set up in us by music ‘notation’ 


e e e fi ti 5 
are of the nature of action, and actions are the “notation” Foon the 


of character”. We must not merely take our share in the ‘notation’ 
¢ ; : ‘ ofcharacter 
pleasure which all derive from music, but consider whether in man. 


and how far it has an influence on the mind and character. ee) a 
That it has this influence would be plain if it could be composi- 
shown that by its means our characters are qualitatively cet ie 
determined (movoi tives ra 70n ywouea). That this, how- Music 


ever, is true is proved not only by many other sorts of ae 


music, but particularly by the compositions of Olympus ; 24 plea- 
° ° ° ° sure 1S 
for these raise the hearers to a high pitch of excitement intimately 
(move? ras Wryxds evOovoracrixds), and such excitement is an eee 
affective state of the mind and character (rod wep thy Wuxi and 
i}9ovs 7400s). Further, music gives pleasure; and virtue Sitter 


consists in taking pleasure in right objects, as well as in Ce 
loving and hating rightly.’ Our mind and character undergo auieved 


a change as we listen to the music that we love. Hence one 


the musical modes (af épyoviat) are naturally distinguishable respond to 


é : distinct 
from one another according as they correspond to different eieeal Hic 


dispositions of character. Some are melancholy, others positions. 
‘ Music a 
gay; some produce mental elation, others tend to calm powerful 


excitement. Hence it is obvious that music has the pre vee 
eaucation., 


power of influencing character; from which it follows 
that it may be a powerful instrument of education 3. 
§ 30. An account of Aristotle’s views on cvydovia, or The Aris- 


the theory of concords, would lead to a subject with which bee 


we are not here concerned—Greek Harmonics. Besides, 2 the 
° ° ° ; easure 
though we find many allusions to the physical basis of music fue 


in the works ascribed to Aristotle, nowhere, except in the ee 


unquestionably spurious Prodlems, do we find this subject of con- 


‘ ° cords. 
treated technically. There are, however, in the de Sensu Nees : 


a few references which assume on the reader’s part familiar analogies 


* Prob. xix. 27. 919 26-9. Aristotle was not the writer of the Pro- 
blems, yet they were chiefly inspired from his works, and so may serve as 
evidence for his general doctrine in this and many other matters. | 

2 Prob. 919” 35-7 ai de Kuwnoes atrat mpaxrikai elo, ai dé mpaées 
nOovs onyacia éoriv. onuacia is the term for musical notation. 

5 Cf. in general Pol. viii. 5. 1339% 11-1340" 19, particularly 1340% 
2-9 12. 
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for musical acquaintance with it. We will therefore extract, from | 


concords. the Pyoblems and elsewhere, some passages containing 
Concords ; j : bi chi 1 t 
among certain leading ideas which may at least Serve as an 


sah tA adequate commentary on these references. 


few. The First of all hearing itself is or involves (§ 22, p. 117 supra) 


- a ratio of composition. ‘Ifa concord is a species of vocal 


Ss pak sound ; and if the sound and the hearing of the sound are 
other sense § Z i 
depends on (as has been shown) in a certain way one, (though in 


hie another way at the same time not one); and if again 
one: for a concord is a ratio, it follows that hearing (ri dxonv) 


thi : A ree 
Paes tg iS a ratio of some sort. Hence it is that each excess of 


gee either the sharp or the grave spoils the hearing (as it 
Oo e€ con- 3 ree E 

cordance of Spoils the concord)?.’ ‘Nature has an eagerness for con- 
ei ei traries, and of these, not of similars, composes concord (76 


A concord otydwvov). ‘Art, imitating nature, also brings contraries 


se together. Painting, mixing together whzte and Odlack, 


es of yellow and red, renders its representations “consonant ” 
earing. ; 5 wes 3 ; ee 

Is, this” (cvpevovs) with their originals; while music, mixing sharp 
really so? , : ° ; 

or only ap- Hotes (P9dyyous) with grave, and short with long-sustained, 


platy? in sounds of different timbre (év d:apdpois pwvais), brings to 
‘avels, Pass one single harmony (4pwoviav)*,’ ‘It is the mixture of 


nae a notes, not the mere sharp or grave, that forms (the pleasing 
mathema- Sound we call) concord®” ‘Concord is a particular kind of 
sae with mixture of sharp and grave*.’ ‘They (concords) are ratios 


musical Of opposites like the octave and the fifth®.’ ‘The concords 
ear may 


oneuep te few compared with sounds in general ; since they are, 


ae > of all combinations of sounds, those based on numerically 
Renae expressible ratios °,’ 


So those ‘Mix . ° ‘ 
eo ture is possible among things whose extremes are 


oom ae contraries: it is impossible that there should be—unless 
theory o 


ey tes in some incidental way—a mixture of white and sharp : 
ae: there can be no such mixture of them as of sharp and grave 
inaconcord’.’ ‘The soul perceives the mixture of sharp 
* 424° 27, 426 27 seqq. 
* See de Mund. v. 396” 7-22. This is, however, a non-Aristotelean 
work. ® De An. iii. 2. 426” 5. 


4 nae 
a ’ , , a 
: Met. viii. 2. 1043" 10 cuppavia dé d&€os Kal Bapéos peiéis roradi. 
De Sens. vii. 448% 9, 


‘ As 
De Sens, iii. 439% 31-4407 2, 7 De Sens. vii. 447” 1. 
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and grave in a concord with one single act of sense’ : it of pleasure 


: 2 4 from it: 
would require two such acts to perceive sharp and whtle— 1, real 
data of two different senses ?. sense of 

what it is. 


Sound ¢ravels, however, though light does not. When 
we see a person at a distance strike a blow which causes a 
sound, the sound does not reach the ear until after the stroke. 
So each of a row of listeners, posted at ever greater distances 
from the person, would hear the blow at successively later 
times*. ‘Hence certain theorists say that the sounds (oi 
Woot) which affect the hearing in a concord (cvpgpearia) do not 
all arrive at the point of sense coinstantaneously, but only 
seem to do so, and that this seeming is due to the fact that 
the interval separating their different arrivals is too short 
to be noticeable. ... This, however, is not the case, for it 
is impossible that there should be a time-interval too short 
to be noticeable *,” Such a theory would involve an instant 
of blank or vacant consciousness, which we cannot admit. 

‘ The term dpyovixy is ambiguous, for it may refer either to 
the mathematical knowledge of music, or to the perception 
by the ear of musical consonance. Those who have a good 
ear perceive the facts of such consonance. The mathema- 
ticians, on the other hand, know the reasons of these facts. 
For mathematicians can demonstrate the causes of musical 
concords, yet it often happens that those who have this 
power have no perception of the concrete particulars *.’ 

§ 31. A writer in the Problems asks: Why does the Why does 
interval between the extremes in the octave (in certain cases) ‘2S 0#¥* 


seem uni- 


escape the ear, and the composite whole pass for unison ? ease 
° e ° ° e€ reason 
The answer suggested is, that ‘this unisonous effect is due jg that the 


to the fact that each sound—the high and the low—seems sone in 


identical with the other. For in sounds equality arises < identical 


; 4% : 5» in virtue of 
from proportion, and the Equal is a branch of the One®? 1 oo tig 


‘Degrees of consonance (says Chappell) depend upon the to oe 
another.’ 


1 De Sens. vii. 447” 7. 2 De Sens. vi. 446” 5-26. 

> De Sens. vii. 448% 19-26. * Analyt. Post. i. 13. 79% 1-5. 

® Prob, xix. 14. 918” 7-12 dca ri AavOdvet 76 Oia TavHy, Kai Soxet épspo- 
vov evar; ...% Ort Gomep 6 avdros civar doxet POdyyos; (Didot) da 7d 
avddoyor iadtns emt POdyyev, ro 8 icoy rod évds. (Otherwise von Jan, 
op. cit. p. 85 n.) 


Actual 
basis of 
this sug- 
gestion. 
Why is 
the octave 
the most 
pleasing of 
all inter- 
vals? Be- 
cause its 
ratio is 
expressible 
in integral 
terms, 
while those 
of other 
intervals 
always in- 
volve in 
one of the 
terms an 
improper 
fraction. 
The octave 
can be ex- 
pressed as 
the ratio 
of one to an 
integral 
number 
(sc. two) ; 
the other 
intervals 
cannot. 
Fundamen- 
tal reason 
of the 
pleasing 
nature of 
oupoowvia. 
It is a Adyos 
évavTiav, 
and Adyos 
involves 
Takis, 
which is 
puoe H5v, 
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proportion that coincident vibrations bear to those which. 
“sound apart” [i.e. are dissonant]. The unison alone is 
perfect consonance, because therein only do all vibrations 
coincide!’ But the degree of consonance in the octave is 
greater than that in any other interval, because in this, 
whose total ratio is 1: 2, the proportion between coincident 
and non-coincident vibrations is I : 1, i.e. greater than in 
any other. Onthe proportionality thus maintained of con- 
sonant to non-consonant vibrations in the octave appears to 
rest the ‘equality’ spoken of above; and on this equality, 
again, rests the ‘approach to oneness’ which causes the 
interval to be unnoticed and the sounds taken for one. 
Aristotle speaks with less subtlety of this matter. ‘It is 
easier to perceive a thing (in its proper nature) when single 
than when blended with something else, e.g. wine when 
unmixed than when diluted, or honey, or a colour, or the 
note highest in pitch (vjrn) when by itself than when in the 
octave”, ‘Also the quarter tone escapes notice: one hears 
the melodic rise and fall of the voice as a continuum, but 
the interval between the extremes in the quarter tone passes 
unnoticed” ‘Why’—it is asked in the Problems*—‘is the 
octave the most pleasing of all intervals? Perhaps because 
its ratios are expressible by integral terms, while those of the 
other intervals are not so. For since the string of highest 
pitch, the vijrn, is (in its rate> of vibration) double the string 
lowest in pitch, the tadrn, for every ¢wo vibrations of the 
former the latter has ove, and for every ¢wo of the latter 
the former has four, and so on. But the rate of vibrations 
of the vjrn is once and a half that of the péoy. Thus the 
interval of one to one and a half in which the fifth con- 
sists is not ultimately expressible in integers; for while the 
less is one, the greater is so many and ahalf more. Hence 


* Cf. Chappell, History of Music, pp. 221-4; von Jan, of. cit. pp. 96, 
Tornn.; Wundt, 4. and A. Psych. p. 69 (E. Tr.). 

? Arist. de Sens. vii. 447% 17-20. 

3 Arist. de Sens. vi. 446% I=5, * xix. 35. 9209 27 seqq. 

° Only by this parenthesis can the sense be given. The vty was 
but half as Jong as the irdrn. The passage, therefore, implies more 
accurate knowledge of the vibration of strings than Aristotle possessed. 
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integers are not compared with integers, but there is 
a fraction over. The case is similar with the fourth: 
the interval 3:4 cannot be expressed as a ratio of one 
to any integral number; it appears 1:14. Or perhaps 
the octave is most perfect because it is made up of the 
fifth and the fourth, and is the measure of the melodic 
series 1’ 

‘We are delighted with concordance of sounds because 
such concordance is a blending of contraries which bear 
a ratio to one another. But a ratio is a fixed arrangement— 
a thing which, as has been said, is naturally pleasing ®.’ ‘If 
we take two vessels equal and similar to one another, but 
the one empty, the other half full, and cause them to sound 
together, they form an octave with one another. Why is 
this? Because the sound coming from the half full vessel 
is double the other (in rate of vibration) 3.) The Prodlems, 
from which these extracts are taken, are later than Aristotle, 
and in some ways represent more highly developed theories 
of music and of harmonics than those of Plato or Aristotle. 

§ 32. It would seem, and has been urged by many, e. g. Probable 
by Trendelenburg, Arist. de An. p. 107 (Belger), that meee 
a portion of what Aristotle wrote on the subject of vocal the tract 
sound must have been somehow lost. In his work de Gen. eee oe 
An. v. 7. 786 23, we read: ‘As to the final cause of eee 
voice in animals, and as to what voice and sound in treatise 
feenersl are, an explanation has been offered already, partly be that Tep 
in our work on Sense-perception, and partly in that on ’Axovoray 
ric Soul*.” Again further down: ‘With regard to voice, 
let this suffice for the information not definitely given 


already in the works on sense-perception and on the soul ®°.’ 


1 Prob. xix. 35. 920% 27-38. The Didot punctuation after pedodias 
(238) is here adopted; also Bekker’s 7° ékeivo for repeiv 6 (#36). 

2 xix. 38. 921% 2-4 ovphovia dé xalpopev ru Kpaais éott Adyoy exdvT@v 
évavtiav mpos aAAn\a* 6 pev ovv Adyos Takis, 5 Hv Hooer HOV. 

3 Probl. xix. §0. 922» 35-9. 

* Cf. 786> 23 rivos pev ody evexa havi exer Ta (Ga Kal Ti eort Horr Kal 
das 6 Wodos, ra pev év Tois rept aldOnoews, TaD ev Trois wept uyxis etpnrat. 

5 Cf. 788% 34 mepi per ovv havis doa py mpdrepov ev rots rept alcbnoews 
dioprorat kal ey Tois mept Wuxns, TooadT’ eipnada. 

BEARE K 
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In the de Sensu, however, while the physical properties of 
the objects of seeing, smelling, and tasting are examined 
and described, those of hearing and touching are entirely 
omitted. There, for the psychological import of the five 
senses, we are referred back to the work de Anima: while 
as to the physical character of the objects of all five, we are 
promised a discussion to follow; yet while three of these 
are discussed two are passed over. There is no formal 
or set treatment of them in that. little tract’. The frag- 
ment Ilept "Axovorév is un-Aristotelean. Its opening words 
agree with the views of sound-transmission ascribed by 
Alexander? to Strato, whom therefore Brandis (too hastily 
as Zeller thinks) regards as the author. ‘According to 
the [ep "Axovardyv (803° 34 seqq.), every sound is composed 
of particular vibrations (wAnyat) which we cannot distinguish 
as such, but perceive as one unbroken sound: high tones, 
whose movement is quicker, consist of more vibrations, and 
low tones of fewer. Several tones vibrating and ceasing 
at the same time are heard by us as one tone. The height 
or depth, harshness or softness, in fact every quality of 
a tone, depends (803” 26) on the quality of the motion 
originally created in the air by the body that gave out the 
tone. This motion propagates itself unchanged, inasmuch 
as each portion of the air sets the next portion of air in 
motion with the same movement as it has itself.’ (Zeller, 
Arist. ii. pp. 465-6 nn., E. Tr.) 


Cf. de Sens. ili. 439° 6-17 ri more Set Néyewy Sriody adtav olov ... } th 
Popov... dpoiws dé Kal wepi Adfjs. 

Ad Arist. de Sens. (p. 126, Wendland), von Jan, pp. 55 seqq., 135, 
ascribes the mepi ‘Axovora@y to Heraclides, 


JHE ANCIENT GREEK. PSYCHOLOGY 
OF SMELLING 


Alcmaeon. 


§ 1. WE have little direct information respecting Alc- section 
’ : and organ 
maeon’s psychological theory of the sense of smell. All ofsmeiling, 


that remains is the following, contained in two passages Smelling 


: effected by 
which I extract, the one from Theophrastus, the other from air inhaled 
the late compilation of Aétius. through 


nostrils 
‘He taught that a person smells by means of the nostrils, and carried 


drawing the inhaled air upwards to the brain, in the respi- a 
ratory process.’ Not the nostrils alone, therefore, but these 
in connexion with the brain form the olfactory apparatus. 
‘He held that the authoritative principle—the intelligence 
—has its seat in the brain; that, therefore, animals smell by 
means of this organ which draws in the various odours? to 
itself in the process of respiration®.’ Besides these two 
direct references to Alcmaeon, there is a probable allusion 
to him bearing on the same subject. Socrates in the 
Phaedo, reviewing the history of his own mental develop- 
ment, tells his friends that in his youth he had been 
interested in psychological questions, and that of these 
one which presented itself was ‘whether it is the brain 
that furnishes us with the senses of hearing and seeing and 
smelling *.’ The various theories referred to by Plato in 


this passage are sufficiently distinctive to show that in 
mentioning each he is thinking of some particular philo- 
_sopher. The theory which referred sensation to the opera- 


1 Theophr. de Sens. § 253; Diels, Vors., p. 104 dodpaivecba Se 


7 ¢ s ed cole) Ga b) , ‘ a“ Y Q > ? r 
ploy dua T@ avanvew avayorta TO TvEvpa Tpos TOV eyKEepador. 


2 In the following paragraphs the terms ‘smell’ and ‘odour’ are 


' sometimes used indifferently for the object of the olfactory sense. So, 


_ too, ‘taste’ is sometimes used for ‘ savour.’ 


® Aét. iv. 17. 1, Diels, Dox., p. 407, Vors., p. 104 ev rh eykepade eivar 
70 Hyepoukdy’ ToUT@ ovy dadpaiverOat EAxovrt bia TOV avamvoay Tas dopds. 

* Plato, Phaedo 968, Diels, Vors., p. 105 mérepov . .. 6 éyxépadds 
ear 6 ras aigOnoes mapéX@v TOU dKovewy Kai dpay Kal dodpaiverOat. 
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tion of the brain was characteristic of Alcmaeon. The 
expression 76 iyyepoviKkoy in Aétius betrays the lateness of 


the writer; for it only came into vogue with the Stoic 
school. We have, however, the authority of Theophrastus 
for the statement that Alcmaeon regarded the brain as the 
great organizing centre of sensation. ‘All the senses he 
regarded as somehow connected with the brain ?.’ 
Whatisthe § 2. In these meagre statements is contained all that we 
mee know of Alcmaeon’s psychology of smelling. They amount 
with which only to an expression of what ordinary observation might 
eet suggest respecting it. Yet even in this short flight of 
Sr a speculation there was room for divergence of opinion. 
purpose of Every one felt convinced that the process of respiration 
a , is largely instrumental to the olfactory sense, and also that 
The object it is so in virtue of its connexion with some internal 
2 ee apparatus. Thinkers disagreed as to what the latter was. 


discussed Alcmaeon, for what reasons we are not informed, supposed 
in the : ‘ : 

remains of it to be the brain. Aristotle, as we shall see, firmly held 
+ akan the contrary opinion, that the internal seat of the olfactory 
pirsiolezy sense (as well as the other senses) was not the brain, but 
over this the heart—or the region of the heart. We have no informa- 


Se. tion as to Alcmaeon’s views respecting the object of this 
modem Sense, odour, or the manner of its generation as a physical 
Physics, fact. But before we express our disappointment with 
object. Alcmaeon’s shortcomings on this subject, let us reflect that 
even now very little more, of any essential import, is 
known than the brief statements he has given us contain. 
Anatomy has, of course, enabled modern psychologists to 
speak with a fullness impossible to the Greeks of the 
structure of the olfactory apparatus, but as regards the 
olfactory function itself, and the exact manner of its per- 
formance, it has little to teach. Experiments have shown 
that sensations of smell, like other sensations, may be 
excited in us without the presence of odorous objects in 
the ordinary way, by means of other stimuli. But for the 
explanation of this sense itself, we are still left with such 


1 , \ , a“ 
Theophr. de Sens, 26 dmdoas S€ ras aicOnoes ovrnptiebal mos mpos 
Tov eyKeadoyr. 


aS a Me a Naga Da a I a Nl 
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statements, as that ‘ particles of odoriferous matters present 
in the inspired air, passing through the lower nasal cham- 
bers, diffuse into the upper nasal chambers, and falling 
on the olfactory epithelium produce sensory impulses, 
which ascending to the brain, give rise to sensations of 
smell.’ In this sentence, from the pen of Sir Michael 
Foster, introducing the subject, it is curious to observe 
how much might pass for a mere expansion of the brief 
description of the same facts left us by Alemaeon!. Modern 
physics is as helpless to explain odour as physiology to 
explain olfactory function. 


Empedocles. 


§ 3. The remains of Empedocles, except as regards his Orgaz and 
theory of dmoppoal, show us little more than those Oa 


Alcmaeon to elucidate the psychology of smelling. Who have 
* : keenest 
‘The act of smelling (he said) takes place by means of olfactory 


the respiration ; hence those persons have the keenest sense uae 


of smell in whom the movement of inhalation is most interfere 
energetic ®.’ ‘Empedocles holds that the sense of odour is i he 


introduced with and by the respiration actuated from the of a as it 
is depen- 


lungs; that accordingly, when the respiratory process is dent on 
laboured, at such times, owing to its roughness, we do not ies 
perceive smells when we inhale, as happens with persons 
suffering from catarrhs °.’ Respiration, on which the intro- 
duction of odour and smelling depends, is a process in which 

the mouth and lungs and also the pores of the skin operate 
alternately *; smelling being incidental to that part of the 
process in which the mouth and lungs are agents. 

* Cf. Foster, Text Book of Physiology, § 859, p. 1388. 

2 Theophr. de Sens.§ 9; Diels, Vors., p.177; Karsten, Emfed., 
pp. 480-3 dcdpyow oe yiverOa tH avarvon’ 610 Kal paddiora dodpaives Oat 
rourous ois cpodporarn Tod doOpuartos 7 Kivynois. 

5 Aétius, iv. 17. 2, Diels, Dox., p. 407, Vors., p. 181 ’Epmedokdis rais 
dyarrvoais Tals dd Tov mvevpovos GuvetcKpiverOa THY GopHY® Stay your 7H 
dvarvon Bapeia yévnrat, kata Tpaxvtnra (SC. THs dvarvons) pu) ovvatcbavec Gaz, 
ws emt Tay pevpariCopever. 

* Empedocles illustrated by the filling and emptying of the clepsydra. 

Cf. the verses in Karsten, 275-99, and Burnet’s version, Early Greek 
Philosophy, p. 230. Plato in principle adopts Empedocles’ theory of 
respiration, 77m. 79 A-E. 


Theophras- 
tus criti- 
cizes Em- 
pedocles’ 
principle 
of semzla 
stmtlibus 
as applied 
to olfactory 
sense. 
Empedo- 
cles 

does not 
explain the 
fact that 
creatures 
smell 
which do 
not respire. 
Some 
absurdities 
would 
follow if 
the theory 
of Empe- 
docles 
were true, 
Respira- 
tion only 
indirectly 
the cause 
of smelling 
—not 
directly, 

as Em- 
pedocles 
thought. 


Odour, 
according 
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§ 4. ‘As regards the other senses, how are we to apply the 
principle “ that like is discerned by like ?:. 1 Fors not. 
by sound that we discern sound, nor by odour that we dis- 
cern odour, and so on.... When sound is ringing in the 
ears, when savours are already affecting the taste, when an 
odour is already occupying the olfactory sense—at such 
times the senses each and all are dulled, and the more 
so the greater the quantity of the cognate objects which 
happen to be in their organs+.’ ‘His (sc. Empedocles’) ex- 
planation of the sense of smelling is absurd. For, in the first 
place, the cause he has assigned for it is not sufficiently 
general (od xowwyv), since there are some creatures which pos- 
sess the sense of smell, but do not respire at all. Again, it is 
childish to say, as he does, that persons smell most acutely 
who inhale the breath in greatest amount (rots tAciorov 
émiomwpevovs); for respiring is of no avail for this purpose 
if the sense is not in a healthy condition (yy tyraivotens), or 
is not, so to speak, (dvewypévys mws) open. There are many 
persons who (no matter how much they inhale) are in- 
capacitated (zemnpGc6ar) for smelling, and have no perception 
whatever of odour. Moreover, those whose (oi dvc7voot) 
breathing is distressed, or who are ill (rovotvres), or sleep- 
ing (kaGevdorres), should, on Empedocles’ theory, perceive 
odours more keenly than others, as they inhale most air. 
The contrary, however, is the case. That. the act of 
respiration is not directly (ka6’ ard) the cause of smelling, 
but only indirectly (xara cvupBeByxds), is both evident from 
the case of the other animals (i.e. those which do not respire 
yet have this sense), and is further proved by the patho- 
logical states just referred to 2,’ 


§ 5. ‘Most odour emanates, says Empedocles, ‘from 


; a Theophr. de Sens. § 195 Diels, Vors., p. 179 ra d€ mepi ras 
ees aioe oes ws kpopev TO dpoim; ... ovte yap dhe roy Wddor, 
as Oo He Tiv OopaTy ovre Tois G\Xots Tols 6poyevéow ... HY Sé evdvTos ev 
ool j XvAGv ev yevoet Kal dopis ev dogphoe Kapdrepar racat ylvovrat Kat 
HadAov do@ dy mrnpets ou TOV Spoiwy. 

* The above, as also the following, criticism is determined by the 


Aristotelean theory of smelling. Theophr. de Sens. §§ 21-2; Diels, 
Vors., p. 179. 
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bodies that are fine in texture and of light weight’ to Em- 
pedocles, 


(Theophr. de Sens. § 9). In reply to this Theophrastus Po by 


denies that light bodies are especially odorous. ‘It is (4méppo.a) 
emana- 


not true, either, that the bodies which most affect the sons. 


sense of smell are the light bodies; the truth is that en 


if we are to smell them, there must be odour in them to criticizes 
begin with; for air and fire are the lightest of all, but yet Br pare 


do not excite the sense of odour!.’ The objective odour 
comes, according to Empedocles, in the form of dmoppoat 
from the odoriferous bodies. Such is the scent which dogs 
follow. The hound ‘searches with his nostrils for the 
particles from the limbs and bodies of the beasts, and for 
such whiffs of scent from their feet as they leave on the 
tender grass*” ‘But, replies Theophrastus, ‘if wasting 
is a consequence of emanation from a substance (and 
Empedocles uses this very fact of the wasting of things 


1 Theophr. de Sens. § 22; Diels, Vors., p. 179. 

ae. ae. Cares, 11, Ovaest. Nal, 23; Diels, Vors., p. 214; 
Karsten, Amped. p. 253: 

Képpata Onpeimy ped€oy puktnpow epevvay 
(rvevpata 0) doo’ améderre ToddY drady mept Toia. 

This is Diels’ reading. He adopts Buttmann’s xépyara for the rép- 
para of Plut. de Curdos., the kéupara of Quaest. at.—the inconsistency 
and obscurity of which show the text to be corrupt. By képpara 
Empedocles denotes not ‘ fissa ferarum ungula’ as Lucretius (vide 
infra) seems to render, but the dméppovac—the material particles which 
are the proximate object of, and which stimulate, the sense of smell. 
This seems better than (a) to read with Karsten réppara hexéwv = ‘cubilia 
extrema, ultimi ferarum recessus’; or (0), with Sturz, to interpret 
Téppata wehéwy aS=‘ extremitates membrorum,’ i.e. ‘pedes,’ i. e. ‘pedum 
vestigia’ ; or (¢c) to accept, with Schneider, xéupara as a derivative of 
keipat (which would be impossible) =‘ cubilia’; or finally (¢) to follow 
Stein (Emped., p. 70) in adopting wéApara (Duebn.)=‘the soles of the 
feet,’ or ‘vestigia” Plutarch, Quest. Nat., explains the meaning to be 
that the dogs rds dmoppods avahapSdvovow, ds évarrodeirer Ta Onpia rH VAN. 
Lucretius had the lines before him when he wrote: ‘ tum fissa ferarum 
ungula quo tulerit gressum promissa canum vis ducit,’ de Ker. Wat. iv. 
680: which reads as if he translated képpara (keipw) by ‘/issa ungula.’ 
(nvevpara 6’) is Diels’ supplement of the words quoted from Empedocles 
by Alexander, who denies Empedocles’ theory of odours being amoppoai, 
asserting that neither odour nor colour can be dispersed (dtacmac@at) in 
material particles, as Empedocles’ line of reasoning would imply. 


Function 
of smell- 
ing by 

the pores 
and emana- 
tions. 


Smelling, 
like the 
other 
senses, is 
for Demo- 
critus a 
mode of 
touch. Yet 
he does 
not assign 
the atomic 
figures on 
which the 
various 


kinds of 


as the most general proof of his theory of emanation), 


and if it is true that odours result from such emanation, 


the most odorous substances should perish most quickly. 
But the contrary is the fact, for the most odorous plants are 
more lasting than any others.’ 

§ 6. The dzoppoat of odour find their way into the mépou 
of the olfactory organ. If the dmoppoai are symmetrical 
with the adépou, the sense is stimulated ; if not, no perception 
occurs. 

‘Empedocles lays it down, with regard to all the senses 
alike, that sensation is due to their respective dmoppoat 
fitting into the “pores” of each sense-organ ; whence it is 
that the several senses cannot discern one another’s objects, 
because the pores of the organs, as compared with the 
dzoppoat of an object other than their own, are in some 
cases too wide, in other cases too narrow, to admit them ; 
for he asserts that these amoppoat in the former case pass 
unchecked straight on, without touching the sides of the 
pores; while in the latter case, they cannot find ingress 
at all*. 

Democritus. 


§ 7. Democritus has left us considerable information as 
to his theories respecting sight, hearing, tasting, and touch- 
ing, but what we know of his views on the sense of smell 
can be stated very briefly. 

He reduced it (as he did all the other senses) to a mode 
of touch*, ‘ Why is it that Democritus, while he explained 


a ee 


the various objective tastes in conformity with the sense of _ 


taste, omitted to explain objective odours and colours in 
conformity with their subjective senses? He ought, if con- 
sistent, to have explained these sensibles too by his theory 


* Theophr. de Sens. § 7; Diels, Vors., p. 176 *"EpmedoxAns O€ 
mept dracav dpuoiws héyer kai hyot tO evappdrrew eis tors mMOpous TOUS 
exdotns aiadaverOat Sid kal ov Svivacba Ta G\Anov Kpiverv, Ore Tov pev 
(sc. ais Oj0ewv =aicOnrnpior) evpuTepol mas, Tav S€ otevorepor Tvyydvovaty 
ot TOpot Tpds TO aigOnrdy, ds Ta pEv odx dardpeva Stevtoveiv (= ‘ pristinum 
In permeando impetum servare,’ Diels, Dox., p. 500, 22 n.), ra & dws 
eloehOciv ob Sivacbat, 


* Arist. de Sens. iv. 442% 29; Mullach, Democr., p. 405. 
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of “figures” ?.’ Theophrastus tells us that in his theories odour de- 
; : : : ° pend; nor 
respecting smelling, touching, and tasting, Democritus oi. any 


‘resembled most other philosophers *.’ For him, as for most x eae 
ory 


of the other gvotoddyo, all the several senses were ulti- odour at 


mately modifications of the sense of touch. So with the a” 2s 
y stating 


objects of these senses: they too were but variations of that it is 
the tangible, their qualitative distinctness being merely 2,'¢ 50" 


subjective—due to gavracia®. Having explained in detail emanating 
e B e 5 om 

the various sensations and objects of tasting, he probably se See 

thought that those of smelling—closely related as they are to bodies and 


borne to 
those of tasting—could be easily explained on the analogy thenostrils. 


of these, as deducible from the figures of the atoms which 
caused them. However this may be, ‘he neglected to add 
a definite account of odour; all he tells us respecting it is 
that the finer matter, passing by emanation from the heavy, 
produces odour. What the particular natures of the agent 
and patient in this sensory operation are he did not go on 
to inform us, though this was the main point *.’ 


Anaxagoras. 


§ 8. ‘Anaxagoras asserts that we exercise the sense of Function 
11° : : : Bo and organ 
smeil in connexion with the respiratory process °. ‘ Large ofsmelling, 


animals (according to Anaxagoras) hear loud sounds, and at pie 
connecte 


great distances... small animals low sounds and those close with in- 
by. And it is likewise as regards the sense of smell ; for air balation. 


1 Theophr. de Odor. § 64; Diels, Vors., p. 390 ri 8) more Anpd- 
KptTos TOUS ey XUBLOS Tpds THY yevoLY aTrodiOaat, Tas 6° dopas Kai Tas xpdas 
OvUX Opoiws mpos Tas Uroketpevas alcOnoes 5 der yap ex TOY oXnGTor. 

2 Theophr. de Sens. § 57 wept pev dWeos Kal axons ovras dmobidwot, Tas 
dé addas aicOjoes cyedov Gpoiws motel Tois mAEloToLS. 

* Cf. Theophr. de Sens. § 63 rav S¢ Grow aicOnrav oidevds eivar piow, 
3 nN ’ , A > , > , 12 , \ ’ 
ahha rayta 7daOn rhs aicOnoews addotovpévns, €€ Hs yiveo Oat tHv pavraciay. 

* Theophr. de Sens. § 82; Diels, Vors., p. 3906; Dox., p. 524 wept de 
dopns mpocapopicew mapykev mANY ToTOUTOY, OTL TO Ae TOV arroppéov amd TOY 
Bapéwy moret rv OOuny® motov dé re THY hiow dv ind Tivos macXeEt, OVKETE 
mpooeOnkey, Orep iaws nv kupiwtatov, Of ddunv Diels (Dox. l.c.) says 
‘servavi ut Democriteum.’ For the Epicurean and probably Demo- 
critean theory of smelling, cf. further, Lucret. iv. 673-86 with Giussani’s 
notes. 

® Theophr. de Sens. § 28; Diels, Vors., p. 323 aaairas 8€ kai dc- 
dpaiverOar ... dpa tH avanvor. 


Large 
animals 
compared 
with small 
as regards 
olfactory 
power. 
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when thin (he says) is more odorous, since in proportion as_ 
it is heated and rarefied its odorousness is increased. A 


large animal, as it respires, while inhaling the rare air 
inhales the dense also, but the small animal draws in 
the rare air by itself; wherefore large animals are more 
perfect in this form of sense. For odour is more pro- 
nounced (ypaAAov efvar) when near than when far off, on 
account of its greater density (in the former case), and 
its being weakened by dispersion (in the latter case). He 
states that as a rule large animals are insensible to the 
finer sort of odour, while small animals fail to perceive 
the denser kind!’ According to Theophrastus, Anaxagoras 
held that the larger animals had a more perfect sense of 
odour, as well as of other sensibles, than small animals 
possess. The general reason for this is that, while the 
former inhale both the dense and the rare, the latter inhale 
the rare alone. On this Theophrastus observes that ‘it 
exposes Anaxagoras to a peculiar difficulty. Anaxagoras 
asserts that the rare air is the more odorous, yet that a more 


; : Theophr. de Sens. § 30; Diels, Vors., p. 323, Dox., pp. 507-8 kat 
emt TIS OTHpHTEws Spoiws’ Blew pev yap paddov Tov emroy dépa, Oeppat- 
vopevoy pev yap Kal pavotpevoy Blew. "Avamvéoy Sé TO péev peya (Gov Gua 
T@ paved kat Tov muKvov Edxew, TO O€ puKpdy adrov Tov pavdv’ did Kal ra peydda 
paddoy aicOdverOa. Kal yap rhv dopny eyyvs (SC. ovcav) eivat paddov 7 
moppo dua 76 muKvorépay eivat, oxedavvvpérny b€ Gober. oxeddv d€ ds elmeiv 
ovk aigOdverOa rad wev peydda ris Aewris [d€pos], ra dé puxpa THs wuKYTS. 
I have thought it better to read, according to Diels’ former suggestions 


Dox., Pp. 507, 33 n., tov mu«vdy for +6 7., and adrdv Tov pavoy for avtd Tov pe 


Though 70 muxvdy (=rdv mucv, aépa) would serve, yet avro rov pu. certainly 
perverts or ignores the reasoning. Also with Diels, Dox., p. 508, 4n., 
I reject dépos (after ris Nenrqs) as a ¢ glossema,’ and understand 
dopns with the adjectives Nemrjs and mukyyns. In his Vorsokratiker 
he does not give effect to all these suggestions, printing rév 
nukvov indeed, but keeping the airé, and printing ras Aeris aépos in 
open type, as if to mark a quotation, and to assume that Anaxagoras 
made ajp feminine. But the rijs wuxvijs is not so printed by Diels, nor 
is it likely that Theophrastus would have thus once retained the 
Homeric and Hesiodic gender of this word, even if we assume Anaxa- 
goras to have used it in the passage of which Theophrastus was here 
thinking. Besides é\xew is the verb used of taking in the mere ajp both 
just above, and later, Th. § 35 ad fin. (rév pavoy €dxet): while aicOdve- 
oat seems properly to require écpr, as object of the sense of smell. 
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acute sense of smell is possessed by the animals which 
inhale the dense air than by those which inhale the rare!) 
We can, however, find at least a partial solution in the 
fact that while the smaller animals are confined to inhaling 
the rare air, the larger inhale both the rare and the dense. 
But a difficulty remains. In the next sentence, we read, 
as a further reason for the superiority in this respect of the 
larger animals, that odour is more pronounced (ya@AdAov 
etvat) when close at hand than when at a distance, on 
account of its being more condensed when near, and be- 
coming weakened through dispersion when at a distance; 
and that the smaller animals are defective in their per- 
ception of the more condensed form of odour, while the 
larger fail in that of the rarer form. How these are 
reasons for the proposition that the larger animals paddov 
aic@dver@ar—have the more perfect sense of smell—is not 
easy to understand. We may, however, suppose that the 
larger animals receive into their larger olfactory organ 
a greater quantity of the enfeebled odour from a distant 
object, and thus perceive it, while the smaller, receiving 
only a small quantity, fail to notice it. But there seems to 
be an incoherency in the argument, arising from confusion 
and interchange between azr (rare or dense) as object of 
smelling, and odour proper, with air merely as its vehicle. 
That Theophrastus was perplexed by the argument is plain 
from what he says of it in connexion with the other senses 
(cf. supra ‘HEARING, Anaxagoras,§11). Theophrastus finds 
in the position thus taken up by Anaxagoras a resemblance 
to that of Empedocles, who held that perception is effected 
by means of emanations fitting into the pores of the sensory 
organs. ‘Anaxagoras in explaining the superior sense- 
perception of the larger animals by a proportionateness 
between the objects which they perceive and their larger 
organs of sense, seems to adopt the view of Empedocles ; 


1 Theophr. de Sens.§ 35; Diels, Dox., p. 509. 1 mAny eri ris dogpnoews 
idtov (i.e. affecting Anaxagoras peculiarly as compared with Empedocles) 
oupBaiver dvoxepes’ Oe pev yap pyor Tov Aerrrov aépa paddor, dadpaived Gat 
dé dxpiBéorepov boa roy muKvov 7) Tov pavoy EAkeL, 
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for he represents sense-perception as due to a fitting of 


something into the pores!’ It is possible that Anaxagoras 
merely meant that the larger animals with their larger 
organs receive a larger amount of stimulus: not that they 
perceive fine distinctions, auditory or olfactory, better than 
small animals do. Their superiority of sense to the latter 
would thus be only a qualified superiority, having its 
drawbacks as we have suggested. Theophrastus may have 
misunderstood, and then misstated, the intention and effect 
of his comparison between larger and smaller animals. 


Diogenes of Apollonia. 


Organand § 9. ‘Diogenes held that the sense of smell is effected by 


=e the air around the brain, for this is compact and symmetrical 


ing. Theair with odour. ‘The brain itself is porous, and its veins are 
round the sate ‘ ‘ ; ‘ ‘ 
brain fine, but the air around it, in creatures in which its diathesis 


should be igs unsymmetrical, does not mix with odours; since if a 
‘ symmetri- / 


cal with person were assumed to have the temperament of the air 


ae within him symmetrical with the temperament of these, 


es of he would certainly also have the sensation of them 2.’ 
Olfactor e ° ° 
ead ‘Smelling is most acute in those creatures that have 


Man's least air in the head, for it (the air) then most quickly 


inferiority s : ; : 
tocertain blends (with the odoriferous stimulus). Moreover, if 


th 
soe one draws in the odour through a smaller and narrower 


* Theophr. de Sens. § 35; Diels, Dox., p. 509. 12 rd S€ mpos ra peyeOn 
THY oupperplav arrodiddvai roy aicOnrav Couxey Spolws éyery "Epmedokre’ TO 
yap evapudrrety Tois mépots moet THY ato not. 

* Theophr. de Sens. § 39. I give the text suggested by Diels, Vors., 
P. 344 Ty pev dodhpnow +O wept Tov eyxéparov dépi’ Todvrov yap 
dOpovy eivat kal cippetpov rh dopa rov yap eyxépadoy airov pavoy kat (ra) 
PrcBia entra, rov 6° ev ois dy 7 didbeois dodbpperpos } od pelyyvabat Tais 
Orpais’ ws et Tus €in TH Kpdoet Gbppetpos, SjArov cs aig Oavépevoy adv. The 
suggestion formerly made by Diels (Dox., p. 510, 16n.) to read (ra) 
PreBra Aerd, Hoo dé ois, comparing Arist. de Sens. 458% 7—n demrtorns 
kat 7 orevdrns TaY mepl Tov éykéaroy pdeBGrv—gave at all events the 
required sense, so far as it went ; but the difficult cal od remained. The 
MSS. Xemrérarov & év ots 4 dudbecrs dovpperpos, kal ov pelyvvoOat Cannot 
stand, Diogenes could not have said that the air or the brain is 
Aemroraroy in those whose sense of smell is defective, for according to 
him the greater the thinness of the air in the brain, and the greater the 
fineness of its ducts, the more excellent is the faculty of smelling. 
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passage (he smells more acutely), for thus it is more animals in 
quickly discerned. Wherefore in some of the other pe ” 
animals the sense of smell is more perfect than in man. 

Not but that man, too, if the given odour were sym- 
metrical, so as to blend duly, with the (intra-organic) air, 

would have this faculty in its highest perfection!’ In 
Diogenes, all the elements which were mixed to form 

man’s body, and all elements whatever, are reducible to 
ayjp—the one substance from which all phenomenal sub- 

stances are differentiated. 

Of the physical nature of doy Diogenes has left no 
account that survives. The medium by which it was 
conveyed from the odoriferous object to the olfactory organ 
was, of course, air. 


Plato. 


§ to. ‘With regard to smelling, tasting, and touching, Plato does’ 


as sensory functions, Plato (says Theophrastus) has told us 2otattemp 
an explana- 


nothing whatever, nor even whether there are any other tion of the 
H : ae function 
senses besides these (i.e. the five), but he bestows particular of susie 


care on his theory of the odjects of the various senses ?.’ Bo regards 
its orgart, 


While he developed psychological as well as physical theories pe merely 
of seeing and hearing, his theories of the other senses, being 28™mes it 


: : F - : to be the 
confined to their objects, are mainly if not wholly physical. nostrils. 
To turn to Plato himself. ie ae 

‘As regards the faculty of the nostrils, no classification a of 
lv1slon 


1 Theophr. de Sens. § 41; Diels, Vors., p. 344, Dox. pp. 510-11 
dodpnoww pev ovy d€utdryy ois éAdxioros anp ev TH Kepady’ TaxioTa yap 
pelyvucba’ kai mpos TovTos eay eAkn dia pakporépov (piKporépov ? Diels) 
kal orevwtépov’ Oarrov yap ovta KpivecOar’ Sidmep eta Tov Cowv dopparti- 
KoTEepa TOY avOparwv eivat’ ov py adda, cupperpov ye ovaNs THs dopns TO 
aépt mpos THY Kpacwy, padtota av aicbaveo ba Tov dvOpwrov. Diels’ sugges- 
tion pixporépov is supported by the sense. Perhaps paxporépov was 
a correction of some one who remembered what Aristotle says (de Gen. 
An. v. 2. 781» 10) about the more acute sense of distant sounds and 
odours being connected with longer tubes inwards from the orifices of 
the ear and nose. 

2 Theophr. de Sens.§ 6; Diels, Dox., p. 500 wepi dé oodpyoews Kat 
yevoews kai dns dds ovdev eipynker, odd’ ef mapa ravras dAat tives elo, 
GANA padrov axpiBodroyeirar wept Tov aicOnrav. Cf. ibid. supra od pv 
elpyké ye wept drac@p GAdd pdvoy rept axons Kai deus. 
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into genera of its objects can be made (eldn pev od éx)*. For smells 


esl ai are of a half-formed nature ? (76 rév dopey wav jutyevés), and 


elements no class of figure has the adaptation requisite for producing 
ne Saad any smell °, but our veins in this part are formed too narrow 


xamvés or for earth and water, and too wide for fire and air: for which 
épixaAn ; f ; 
se water Cause no one ever perceived any smell of these bodies ; but 


eee smells arise from substances which are being either liquefied 
? e 

or air or decomposed, or dissolved, or evaporated*. For when 

passing 


into water, Water is changing into air and air into water, odours arise 


elas in the intermediate condition; and all odours are vapour 
ong to an 


inter- or mist, mist being the conversion of air into water, and 


mediate  vanour the conversion of water into air®; whence all smells 
condition 


ofthese are subtler than water, and coarser than air. This is 
cements: proved when any obstacle is placed before the passages 


ee than of respiration, and then one forcibly inhales the air; for 
water, 


coarser then no smell filters through with it, but the air bereft 


ay cae of all scent alone follows the inhalation. For this reason 


kinds of - the complex varieties of odour are unnamed, and are 
dour, the : : . 

pape ranked in classes neither numerous nor yet simple®; only 

ae un- two conspicuous kinds are in fact here distinguished, 
easant. nice 
Physiologi- Pleasant and unpleasant. The latter roughens and irritates 
cal cause 


Selle all the cavity of the body that is between the head and the 


distinction. navel; the former soothes this same region and restores it 
with contentment to its own natural condition 7.’ 


* €Distinctions of kinds of smell are here denied because smell 
always has to do with an incomplete and undetermined Becoming, and. 


because it belongs, as is said in what follows, only to a transient moment,’ 
Zeller, Plat. p. 275 n., E. Tr. 


2 Cf. Aristotle, zzfra § 13. 
* Mr. Archer-Hind, whose translation I give, observes on this: 


: That is, odour does not possess the structure of any of the four—jre, 
air, water, and earth.’ 


* Bpexopever i) onmopéver t) rnkopévev 7) Ouptmpéevor. 
} cio 6€ dopal Evpumracat Karvos 3} Opixdrn rovrwv dé 7d pev €& dépos eis 
Vdep idy dulyArn, ro dé €E Bdaros eds dépa xamvés. Cf. Arist. Meteor. 
346° 32 ; de Sens. 443% 26-30. 

° ovk éx modAN@y odd’ dnddv eldSv avra. 
cause they do not proceed from any definite single substance, nor 


ToANG, because we can only classify them as agreeable or the reverse.’ 
Archer-Hind, ad loc. © 


7 : 2 
Plato, 77m. 66 D-67 A (Archer-Hind’s translation). For Aristotle’s 


5 


‘Smells are not dma be- 





E 
; 
:. 
E 
i 
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§ 11. Plato’s theory that smells cannot be classified is Aristotle's 
controverted by Aristotle, but ineffectually. The theory selanee - 
itself is confirmed by modern psychologists and physio- statement 
logists. ‘Though we may recognize certain odours as more Cae 
like to each other than to other odours, or can even make classified. 


a rough classification of odours, we cannot, as we can in the an pee 
case of visual colour sensations, reduce our multifarious es 
olfactory sensations to a smaller number of primary sensa- which is _ 
tions mixed in various proportions. Nor have we at present aia 
any satisfactory guide to connect the characters of an physiology 
olfactory sensation with the chemical constitution of the Hees 
body giving rise to it’ For a similar judgment from 
the psychologist’s point of view cf. Wundt, Human and 
Animal Psychology (E. Tr.), p. 65. 

According to Plato, then, with whom Aristotle here 
agrees, each of the four elements fer se is inodorous?*. 
Theophrastus re-states the matter thus. ‘ Plato holds that 
odours cannot be classified into species, but differ only as 
they are painful or pleasant. Odour is, he says, a thing more 
subtle than water, but more gross than air. A proof of this 
is that when persons inhale the breath through some obstacle 
it enters without odour. Wherefore it is like vapour or mist 
from bodies, but invisible. Vapour is the result of a change 
from water into air, but mist of one from air into water 3.’ 

§ 12. The pleasures arising from sweet odours are Pleasures 
reckoned by Plato among the purer kinds of pleasure. panase 


from sweet 


‘Those things which suffer a gradual withdrawing and Seat: 
° ° e 1ca 
emptying, but have their replenishment sudden and on ee eae 


a large scale, are insensible to the emptying, but sensible ab’e than 


of the replenishment; so that while they cause no pain touch and 
to the mortal part of the soul, they produce very intense nade 
pleasure. This is to be observed in the case of sweet negative, 
smells *.’ In the Republic, Plato tells us that the pleasures ee he 
criticism of the theory that no classification of odours is possible 
cf. § 23 zafra, Arist. de Sens. v. 443° 17 seqq. 

1 Foster, Zext Book of Physiology, § 860, p. 1389. 

2 Cf. Arist. de Sens. v. 443° 10 ra te yap ototxeia Gocpa oloyv mip ajp 
vdwp yi. % Theophr. de Sens. § 85 ; Diels, Dox., p. 525. 

* Tim. 65 A (Archer-Hind’s trans.), 
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nor fol: of smell are not merely negative, i.e. depending on the 
mies by ,removal of a pain; nor are they followed by any pain. 
ain. Oo 

arg They are instances, therefore, of xadapal 7dovat—pure 
able, how- | 1 


pce. * ain the Philebus also he grants that there are true 
ae - pleasures arising from the sense of smell. They depend 


on wants which are not felt as wants, or as painful, while 
the supply of them is felt, and felt as pleasurable*. These 
pleasures are, however, of a less exalted kind than those of 
colours and sounds. 

Aristotle. 


Difficulty § 13, Aristotle recognizes the difficulty of treating satis- 


al factorily of the sense of smell, its objects and their 


olfactory classification, and accounts for it by the fact, as he states 
Ge ky it, that this sense is in man comparatively imperfect. 


a, ‘Savours as a class display their natures more clearly to us 
man. All than odours, the cause of this being that the olfactory sense 


sensevonS of man is inferior in acuteness to that of the lower animals, 


are a man and that this, compared even with man’s other senses, is 
atk, plea- the least perfect of all. Man’s sense of touch, on the con- 
sue or trary, excels that of all other animals in fineness, and taste 
Wedis- is a form of touch®’ ‘It is less easy to form definite 
i saan conceptions on the subject of odour—the object of the 


nad sense of smell—than on the subjects hitherto dealt with, 
as Dard- 


eyed erea- seeing, hearing, and their objects. It is not as clear what 


wee the physical nature of odour is as what the natures of 


which to Colour and sound are. The ground of this is, that our 


them are ° pire ie ; F ‘ 
only sig- olfactory sense is not exact in its perceptions, but inferior 


pee of to that of many other animals. Mankind have but an 
e pre- 


sence of imperfect sense of smell; they perceive none of the objects 


canger_ of this sense, except in connexion with their pleasurable- 


contrary, Ness or unpleasantness, which at once betrays the imper- 


* Rep. 584 B-C «i Oédevs evvonoat ras Teplt Tas dopas Ndovds* adrat yap ov 
mpokumnbevre eEaibyns apnxavot rd péyebos yiyvovra, mavodpeval te NUTNY 
ovdepiay kataheimovow. Mi dpa meOapeba Kabapay nOovny etvat THs AUTNS 
aradXayny, 

2 Phil. 51 B 80a ras évdelas avasOnrous éxovra Kai ddvrous ras TANpo- 
gets aicOnras kal deias Kabapas NumaY mapadidaoty. 


* Cf. supra $9; de Sens. iv. 440” 30-4419 3 
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fection of our olfactory organ. The case of hard-eyed 
animals, with regard to seeing colours, resembles that of 
man in relation to odours: the distinctive qualities of 
colours are not apparent to them except as indicating the 
presence or absence of something terrifying. With the 
same vagueness one may suppose that human beings 
perceive odours. The sense of smell appears analogous 
to that of taste, and the various kinds of odours to those 
of tastes; and yet our sense of taste is more perfect, 
which appears due to its being a mode of touch—the 
sense in which man is superior to all other animals 1.’ 


§ 14. There is a sensible analogy between smells and eT 
tastes. ‘Smells are, like tastes, distinguished as sqeet and petwec, 


bitter. In some objects, however, the smell is analogous se ae and. 
astes, 


to the taste; in them, for example, both taste and smell marked by 
are sweet. In others the taste and the smell are of opposite sete ae 
sorts. Odours, as well as tastes, are likewise distinguished It is from 
as pungent (Spycia), harsh (abornpat), acid (d€eta), and i2stes that 
succulent (dvmapat). But since odours are not as clearly have by 

< . dp Be analogy de- 
discernible as tastes, it is from the latter that odour has tived their 
derived these distinguishing names, in virtue of the sensible ees 
resemblance between the things. For example, the smell prysicat 


a : : 7. analogy 
of saffron is sweet, and so is the smell of honey; while webs 


that of thyme and such things is pungent, and so on in smells and 
like cases*” But the analogy of smells to tastes must heats 
not be pressed too far. Many things have an agreeable fa cane 
odour, yet a most disagreeable taste, and conversely *. of their 
‘From the physical analogy between the object of smell eae ts 


and that of taste, there should be an analogy between their stan 
effects on sense. This is certainly the case with some jerweer 


odours and tastes. There are odours called pungent, sweet, elias and 
asté on one 


harsh, sour (orpvpvat), and succulent, and one might speak hand, and 
of fetzd smells as analogous to dz¢ter tastes ; wherefore the Bee an 
former make inhalation as offensive as the latter make the other. 


swallowing‘. The sense of smell occupies a place midwa 
y 


1 Arist. de AN. ii. 9. 421% 7-20. ? Arist. 1. c. 421% 26-4219 3, 
% 421 27 adAa Ta pev €xovot... Ta O€ TOVaYTLOY. 
* De Sens. v. 443” 6-12. For the above analogies see also § 19 zz/ra. 


BEARE Te; 
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between the two senses which are modes of touch (i.e, 
ip and yeGous), and the other two which perceive through 
an external medium ?. 
Organ of  § 15. The organ of smelling is (as Aristotle thinks, 
smelling contrary to the opinion of previous psychologists, who held 


in animals E ee ‘ ‘ : 
generally. it to be of fire) constituted of air in animals which respire, of 


oy water in the case of aquatic animals. In the former class 
pents. it is, perhaps, furnished with a m6pa, or cover, analogous 
In non- 


respiring to the lid which covers the eye (see infra § 18, p. 151). 
animals. The veins or pores of this covering must be opened by 
the breath inhaled, before smelling can take place”. This 
explains why it is that we perceive odour only when 
inhaling, not when exhaling or holding the breath, and 
that under water we cannot smell, since inhalation is 
there impossible. Aquatic animals can smell under water 
just because probably they are without this covering 
of the organ of smell (vide infra,§ 18). ‘The organs of 
smell are placed with good reason between the eyes. For 
as the body consists of two parts, a right half and a left, 
so also each organ of sense is double.’ This is not so 
obvious in the cases of taste and touch as in the senses ~ 
of hearing, seeing, and smelling. ‘There are two nostrils, — 
though these are combined together. Were they other- 
wise disposed, and separated from each other as are the 
ears, neither they nor the nose in which they are placed 
would be able to perform their office. For in such animals 
as have nostrils olfaction is effected by means of inhala- 
tion, and the organ of inhalation is placed in front, and 
in the middle line. This is the reason why nature has 
brought the two nostrils together, and placed them as the 
central of the three sense-organs, setting them, as it were, 
on either side of a single line, in a direction parallel to the 
inhalatory motion®. ‘In the generality of quadrupeds and 
viviparous animals there is no great variety in the forms 
of the organ of smell....In no animal is this so peculiar 
* 445% 5-8. 
* De An. ii. 9. 421 14 seqq.; de Sens. v. 444> 22 seqq. 


® Arist. de Part. An. ii. 10. 656° 31-657 11 (Dr. Ogle’s Transl. with 
a few changes), 
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as in the elephant, where it attains an extraordinary size 
and strength, for the elephant uses its nostril as a hand.... 
Just as divers are sometimes provided with instruments for 
respiration, through which they can draw air from above 
the water, and thus may remain for a long while under the 
sea, so also have elephants been furnished by nature with 
their lengthened nostril ; and when they have to traverse 
the water, they lift this up above the surface, and breathe 
through it. ... A nostril is given to the elephant for respira- 
tion as to every animal that has a lung, and its proboscis is 
its nostril... . In birds and serpents there is nothing which 
can be called a nostril, except from a functional point of 
view. ... A bird, at any rate, has nothing which can be 
properly called a nose. In its beak, however, are olfactory 
passages, but no nostrils... . As for those animals that 
have no respiration, it has been already explained why 
it is that they are without nostrils, and perceive odours 
either through g7//s, or through a dlow-hole, or, if they are 
insects, by the Zypozoma ; and how their power of smelling 
depends, like their motions, upon the innate spirit of their 
bodies which in all of them is implanted by nature and not 
introduced from without?.’ ‘Another part of the face is 
the nose, which forms the passage for the breath... . 
Through this part is performed respiration. It is, indeed, 
possible to live without breathing through the nose, but 
through this alone smelling, i.e. the sense by which we 
perceive odour, is effected. Its parts—for it is bipartite— 
are the septum, which is of cartilage, and an empty duct 
on either side of this’. ‘Nature, as it were en passant, 
employs the respiratory process, in the case of certain 
animals, for the purpose of the sense of smelling. Hence, 
almost all animals have the sense of smell, though all have 
not the same sort of olfactory organ 3,’ 


§ 16. The sense of smelling operates through a medium— sAfedium of 
smelling : 
1 Arist. de Part. An. ii. 16. 658> 27-659» 19 (Dr. Ogle). 
2 Arist. Hist. An. i. 11. 492” 5-17. 
8 Arist. de Respir. 7. 473° 23-7 ; cf. de Sens. v. 444 25-8 for similar 
words, 
L2 
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air or water!, Aquatic animals appear to have a sense of - 
odour. This sense is possessed alike by sanguineous and _ 


by bloodless animals, and generally by all which live in the 
air (ra év dépt); for some of the last come from great dis- 
tances directly to their food when they have got the scent 
of it?. What the organ of smelling (or hearing) is in the 
case of fishes and other animals that live beneath the water 
is not known®. But the medium is in general the same 
as that of seeing, viz. the diaphanous: only it is not gua 
diaphanous that it serves as medium of smelling, but ($ 19 
infra) qua having the power of washing or rinsing its native 
quality out of the sapid dryness (p. 152,n.1). How the 
medium acts, or how odour is conveyed through or by it 
from the odorous object to the organ, had been considered 
before Aristotle's time. Older writers took the essential 
constituent of the organ of smelling to be fire*, and regarded 
odour itself as a fumid exhalation (kamvédys dvabvyulacts) 
consisting (according to Aristotle) of the elements earth 
and air®. ‘Indeed,’ says Aristotle, ‘all are inclined to this 

* 419% 32, 443 2, 419% 35, 421° 9-11, 533° 4, 444° 21. 

* 421> 12, ‘The old hypothesis that vultures find their prey by the 


aid of this sense (smell) has been abundantly disproved.’ Romanes, 
Mental Evolution in Animals, p. 92. 


* 444? 15, 656% 36. * 438? 20-22. | 
° 4437 21 seqq. In de Sens. ii. 438 20-25 Aristotle himself appears 


to adopt these very views of the organ and object of smelling. 


Baumker, however, with whom Zeller (Avvst. ii. 63 n., E. Tr.) agrees, 
on the strength of the reading « before de7, asserts (Arist. op. cit. 
p. 31) that Aristotle there speaks not from his own but from an alien 
point of view with which he does not agree. Kampe, Zrkenntniss- 
theorie des Arist., p. 77, accepts the ‘statements of de Sens. ii as 
containing Aristotie’s own opinions, notwithstanding the inconsisten- 
cies which thus emerge. The health-theory of écuj, propounded in 
de Sens. v (where the statements of ch. ii that éopi is karvadns 
dva0upiaots is energetically contradicted) requires this very assumption 
of doun being ék mupos ; for the wholesome effect of éop7y On the brain 
is derived from the heat of the former. Cf. 444? 1 CUppETpos yap 
auray (sc. rv dcpav) 4 Oepudrns, and also A44® 22-4 n yap ths dopns 
Suvaps Geppi) thy dvow. Though dnp is hot and moist, I cannot think 
that it is to air and not fire that the heating effect of dcyu7 is intended 
to be ascribed in these passages. How the inconsistency is to be 
explained is another matter. See infra, § 22. 
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exhalation-theory. It furnished them with the analogy had made 
which they sought for to explain the transmission of the [6 ‘se 
odorous particles through the medium. Heraclitus implied ment of 


his acceptance of it when he asserted that ‘if all existing ee 


things were reduced to “smoke”! (i.e. the above fumid to be tie 
: : t 
exhalation) the nose would be the organ which would object fo 


perceive or discern all things.’ Aristotle (de Sens. v) a bum 

though he regards odour as naturally ‘hot, rejects this evapora- 
D ° ? 3 , a tion. 

theory of its being xcamvédns dvabuplacis, for other reasons yy. ,clitus 


but particularly because (a) since fumid exhalation does not held the 
occur under water, it leaves inexplicable the fact that fishes anne pe : 


have the olfactory sense; and because (0) this theory is odour. 

j Conditions 
analogous to, and must stand or fall with, the theory of of perfec- 
emanations, which he has already declared to be untenable. heme 


All that has been urged against the theory of daoppoat sense, (2) 


: A : distant 
in relation to the other senses, may be used in argument pero pan 


against it in relation to the sense of smell. Aristotle nice 
probably intends here to confute Plato, who regarded all nation. 


odour as either xamvés or duixydn*. Perfection of the sense Pprias 


of smelling, as of the senses of seeing and hearing, involves having 


two things, viz. (a2) perception of its object at a long ee 


distance; and (0) nice discrimination of differences of connected 
quality in the object. The latter element of perfection pea 


depends on the purity of the organ, and the freedom from oe 2 

5 ° ° e€ purl 
alien matter of the membrane which covers it. The former of he oe 
element depends on the length of the passages in the organ Stitution of 
: : » F the organ. 
which convey the external stimulus inwards to the ‘ point of Depen- 
sense. These rules of perfection hold alike, indeed, for the ea 


three organs which have external media, viz. those of seeing, function 
hearing,and smelling®. Weare led to infer that the operation anaes 
of smelling is ultimately effected by the ctpputov avedpua, or THO 
connatural spirit, with which the olfactory channel is filled. 
This spirit conveys the écpu7, or stimulus of dogpnocs, to the 
blood vessels around the brain, and thence to the heart. 
The case is analogous with that of hearing *. 

1 xanvds. It must be remembered that by words like this and dnp the 
Greeks denoted what we, after van Helmont, speak ofas ‘gases.’ The word 
‘air’ did duty for the idea of ‘gas’ in English until about 100 years ago. 

2 Cf. § 10 supra. 57818 17-20. * 744” 3 seqq. 
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§ 17. In mankind and other creatures which have lungs © 
and respire, the power of smelling is suspended while the — 


breath is held or exhaled’. Only while inhaling can 
a person smell, as may be ascertained by experiment’. 
‘Since bloodless animals do not respire, and yet possess 
olfactory sense, some one may doubt whether it is really 
this sense which they possess, and not some other over and 


above the common five senses. To this we reply that, 


if what at such times they perceive is odour, it cannot be 
that they perceive it by any other than the olfactory sense; 
for the sense which discerns odour, pleasant or unpleasant, 
is the olfactory sense and nothing else®.’ ‘That creatures 
which do not respire possess this sense is evident. Fishes 
and all insects have, thanks to the species of odour cor- 
related to nutrition (vide infra § 23), a keen sense of their 
proper food from even a very great distance; e.g. bees 
as regards honey, and also ants, of the small kind called 
kvimes. Among marine animals, too, the purple-fish and 
many other similar creatures have an acute perception 
of their food by its odour’, ‘Further, they are dele- 
teriously affected by strong odours of the kind by which 
human beings are injured, e.g. those of dztumen, brimstone, 
&c. These animals, therefore, must possess the sense of 
smell even without the faculty of respiration 5,’ | 
§ 18. ‘It is not so easy to be confident as to the organ by 


1 421? 18 adda 7d dvev tod dvarveiy py alicbdvecOar tdiov ert trav 
avOponwv, This sentence is, as Hayduck (Observationes criticae in 
Arist., Greifswald 1873) pronounces, corrupt: it states what is both 
false per se and contradictory of 419? 1-2 6 pev avOpwros Kat Tov meC@v 
Oca avarvei ddivara dopacba pi) dvanvéovra: as also of 444» 16-24 and 
473" 15-27. He also finds dyOpomev in 421 18 wrongly opposed to 
mavrov (aiofntdv) just before. He therefore reads (instead of avOporev) 
6oPparréy, thus getting rid of an extraordinary proposition, and making 
perfect sense. 

* De An. ii. 9. 421 13-19. While the breath is being held or 
exhaled no odorous object can be smelled—not even if placed within 
the nose on the very nostril. But (adds Aristotle) contact between 
a and organ defeats perception in the cases of all the mediated 

enses. 

Ben sc ; on ne cf. 444» 19-21. 

3-6. 
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which they smell. Though they have the olfactory sense, the organ 
the organ of this sense in them cannot be like that in man ae Se 
and creatures which respire. In the latter, this organ, as creatures. 


; ° O 
compared with the analogous organs in the other creatures, pave fds 


seems to differ from them much as man’s eyes differ from needing to 
: i . be lifted 
those of hard-eyed animals. The eyes of man have, in their for vision. 


lids, a kind of shelter or envelope, whence a person cannot ieee 

see without first raising and removing the eyelids. But organ may 
: : : ; have some 

hard-eyed creatures are without anything of this sort ; they 74 or lid, 


see at once whatever presents itself to them in the diapha- one that 
° ous 12 , ° or non- 
nous medium of vision *. ‘They do not need, besides eyes, respiring 


an eye-opening apparatus, but see directly, once there is ee 
; ° 1s withou 
anything to be seen?’ ‘In the selfsame way in the non- it. Re. 
respiring animals the olfactory organ seems to stand SPiation 
is only con- 


uncovered, like the eye in the case described; while in tingently, 


e ° ° ° by the 
creatures which respire this organ seems to have upon it ecouousy 


a sort of lid (76ya) or curtain (émuxdAvupa), which the breath of ay 
e e e e 1 1 
inhaled lifts off and removes, the veins and pores being then y eiide 


dilated ; hence they .can smell only when inhaling. In Sei 
creatures which do not respire, this lid may be regarded as 
permanently removed °.’ ‘The reason why animals which 

respire cannot smell under water is now manifest. To smell 

they should inhale air, and for them to do this under water 

would be impossible *. The connexion, therefore, between 

the sense of smell and respiration is not, as Empedocles 
thought, necessary, but merely contingent ($ 15 swpra)°. 

§ 19. Physically regarded, odour consists of the Dry, just Object of 
as taste consists of the Moist, and as the object of smell Rigid 
is actually, such is the organ fotentially®. As, therefore, regarded 
there is a sensible analogy between tastes and smells, cS Oe ee 


there is a physical analogy also, resting on their origin eee 
. ° e odour 
respectively. ‘Our physical conception of odours must be ante ih 


analogous to that of savours, inasmuch as the sapid moist regarded. 
Effects of 


(see note I, p. 152) effects, in water and air alike, in the cold on 


: - od = at 
sphere of another sense, what the (nutrient) dry effects in hetes a 
1 Arist. de An. ii. 9. 421» 26-32. > 444» 27-8, 
3 421> 32-422% 3 and 444» 21-8. 4 4228 3-6, 


> Theophr. de Sems. § 21; Diels, Vors., p. 179. 6 4228 6-7, 
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the water (moist) only’, We attribute diaphanousness to 


both water and air; but it is not in virtue of this quality 
that either of these is a vehicle of odour, but in virtue of 
the power which the so-called diaphanous has of rinsing 
out, and so contracting, the quality of sapid dryness from 
objects which possess it. Again, if the dry produces in 
water and air an effect as of something washed out into 
these, there must be an analogy between savours and 
odours. ... Plainly, odour is, in water and air, what savour 
is in water. This explains why excessive cold, as of frost, 
dulls the odour and taste of things; as it destroys the 
kinetic heat by which sapidity—the base of odour—is 
wrought into the substance of the moist. That the object 
of smell—odour—exists not only in air, but also in water, is 
proved by the case of fishes and testacea, which are seen to 
possess the faculty of smelling, in spite of the fact that 
water does not contain air (since air generated under water 
always rises to the surface and escapes), and though these 
creatures do not respire. Hence, if we grant that air and 
water are both moist, it follows that we may define odour 
as the natural substance of the sapid dry in a motst medium?; 
and whatever is of this nature is an object of smell °. | 

§ 20. We may see by comparing the things which have 
odour with the things which have it not, that the property 
of odorousness originates in that of sapidity. Simple 
substances (viz. the elements earth, air, fire, water) are 
tasteless, and hence they are inodorous*. The elements 


* 442” 27-443" 2. The nutrient dry produces sapidity in water: the 
sapid moist produces odorousness in air and water. The quality of 
sapidity is derived from 76 &npév, which, however, to be tasted, has to 
be presented in a moist vehicle, or medium. In this medium it can 
be called the sapid moist, and as such it is the foundation of odour. 
The éyxupoy Enpdv is the ultimate, the zyxvpoy bypdv the proximate 
cause of odour. Hence Aristotle uses either expression—sapid dry 
(443* 2) or sapid moist (442 29)--in this connexion, and Torstrik’s 
Enpov for bypéy in 442» 29 is needless. 

* In air or water; air is hot and moist as water is cold and moist. 

* Arist. de Sens. v. 442 30-443% 8 and 443» 6-16. 

’ Cf.Theophr. Tlepi’ Oopay, i. 1 ai dopai rd pev ddov ek peléeds toe Kaddrrep 
Ol XUpOL" TO yap dpetkroy array doopoy, domep axvpoy, 616 kal ra dha dodya, 


olov Udwp dijp mip’ 4 O€ yi pdduora i) pdvn ddunv exer, Oud pddtora pecKry. 
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are inodorous because in them the moist and the dry are ol 
without sapidity, until some added ingredient introduces it. Gaorous. 


Sea-water, on the other hand, possessing savour as well as Page 
dryness?, possesses odour also. Various other substances sapidity. 

are found to vary in odorousness directly in proportion to eared 
their safidity. Such are salt as compared with soda, wood sically the 


as compared with stone; bronze and iron as compared with “"“ 

gold*. ‘In fact odour and savour are physically almost 

the same affection, though each is realized for sense under 

different conditions from the other °. Odour is in its nature 

possessed of heating power *, a property which, as we shall 

see, makes it conducive to the health of the brain. Odour 
§ 21. Odour is transferred from the odorous object to the oo 


olfactory organ in a medium which, as we have seen, may be ae 
c ° ° o1our 
air or water. Its passage through the medium is not is the only 


instantaneous; unlike light, it requires time to travel. ie 


A person who is nearer to an odorous object perceives which 
its odour sooner than one who is farther off®. Odour is (*<¢*n° 
wafted to us in the air, so that we can smell distant objects. ‘vansitu. 
So savour is propagated through water, and, no doubt, 
if we were denizens of the water, we should be able to 
taste things, as we now smell them, from a distance, 
The stimulus of smell like that of hearing takes time to 
reach us. The only object of sense which involves no 
time of transit is the object of vision, colour, which depends 
on light: for light has no transit-time. Its diffusion is 
co-instantaneous in diverse places. 

In reading this account of odour travelling through a 


1 €npdtnta: sea-water, according to Aristotle, contains earth, the 
distinctive characteristic of which is dryness, de Gen. An. ili, 11. 
761» 8-12; Meteor. iv. 4. 382% 3 déyerar dé Trav orotxelwy idtairara Enpod 
pev yn, » 3 reOéueba Se Vypod cGua Vdap, Enpod dé yiv. 

* 443% 8-21. Aristotle’s theory of odours depends on his theory of 
tastes, hence a good deal of the above must, to be understood, be read 
in the light of what will follow in the section on Tasting. 

’ 440> 29-30. IldOos = the effect of the (éyxvpor) Enpdv in the typdv 
—of air and water, or of water only. 

* 444% 24-5. © 446% 23. 

6 422° 11-14, 447% 6-9. Taste, for Aristotle, is, however, a mode of 
Touch, 434° 18-24. 
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medium one should not forget that Aristotle steadfastly 
opposed the theory of dzoppoa, or particles floating from 
the object to the organ. What he believed was that the 


object caused a change (kivnots or mdOos) in the adjacent 


part of the medium, which change, propagated onwards 
to the point where medium and organ meet, became the 
stimulus of perception. (See de Ax. ili. 12. 434° 27 seqq.) 
§ 22. ‘Odour is not fumid evaporation’, consisting of 
earth and air. Popular though this idea of it has been, 
we must reject it. Yet all writers incline to take odour as 
evaporation in some form, whether fumid or humid?, or 
either indifferently °. The humid is mere moisture, but 
fumid evaporation is, as we have said, composed of air 
and earth. The former, when condensed, forms water ; 
the latter, a species of earth. Odour is not either of these. 
The one, too, consisting as it does of water, is tasteless, and 
therefore without odour; while the other evaporation cannot 
occur in water, and would not, as physical basis of odour, 


‘account for the fact that subaqueous or aquatic creatures 


possess a sense of this +.’ 

It causes much surprise when, on turning from the 
chapter in which we read as above to an earlier chapter 
of the de Sensu, we find it stated that odour, the object 
of smell, is (kamvddns dvabuuiacis) fumid evaporation: the 
proposition denied so energetically three chapters later. 
‘The olfactory organ is essentially composed of fire’ (we 
read in ch. ii); ‘for the olfactory organ is potentially what 
the olfactory sense (as actualized) ® is actually. The object 
is that which causes the actualization of each sense ; sO 
that the sense itself must, to begin with, have the corre- 
sponding potentiality. Now odour, the object of this sense, 
is fumid evaporation, which arises from fire; hence the 


cs Cf. 341 6 seqq., 357° 24 seqq. karvedns avabuptuots is, in plain 
English, a form of saoke, xarvés, * “Mistlike evaporation,’ drpis. 
~ It will be remembered that Plato reduced oopy in all forms to 
either xarvds or dutyAn, i.e. to the Karvodns avabvpiacis or the aruis of 
a pees * De Sens. v. 443% 21-31. 
oyap evepyeta 1 Sadpnots, TovTO duvduer 7d doppartixsy, where da ppnots 
—the actualized sense—is awkwardly put for écu)—its actualizing object. 
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Organ that is brought to actuality by this object is 
potentially fire.’ 

Ts is not easy to explain this discrepancy or to explain 
it away. To assert (see p. 148, n. 5) that in the earlier 
passage Aristotle speaks from an alien point of view is not 
sufficient. Aristotle himself adopts and everywhere main- 
tains all the points there laid down respecting the nature 
of the other organs. The thermic property of the object 
of smell is plainly asserted? even in ch. v, in the argument 
which expounds the wholesome effect of odours upon the 
brain of man. This effect they owe to their thermic 
properties. Thus, notwithstanding the denial in ch. v 
that odour is xamvédns dvabvplacts, it is there made to 
retain the property of heat which, in ch. ii, forms the 
ground of the assertion that it zs kxamvoédns dvabvpiacts. 
We may perhaps assume, that, despite the proximity in 
which chapters ii and v of the de Sensw now stand, they 
were written at some considerable interval of time from one 
another, which would render explicable a change of view 
on the writer’s part. We cannot suppose that in the earlier 
chapter, where éouy is said to be fumid evaporation, 
Aristotle merely uses the current terminology and adopts 
the current opinion, which he corrects afterwards when he 
comes to deal directly, at close quarters, with this opinion 
itself. In the Meteorologica, indeed, he adopts respecting 
dis (the light ray) a view opposed to his own theory of 
vision, but one which was and had long been current. 
There, however, he was not concerned with psychology 
but with optics, and the current view was good enough for 
his purpose; which could not be said here. We have to 
fall back upon the patchwork character of even some of 
the indisputably Aristotelean writings (however it came 
about) to explain many such apparent incongruities. 


§ 23. ‘Despite statements to the contrary”, odours are oe 


1 4449 22-4, 444>1. See, however, Neuhduser, A7ist. Erkenntniss- 
vermogen, pp. 20-26. 

* 443517 seqq. Aristotle here seems to censure Plato, 777. :. vide 
supra §§ 10-11. Plato held that odours are incapable of division and 
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divisible into species. They have an aspect in which they. » 
run parallel to tastes. In this aspect their pleasant or 
unpleasant quality belongs to them only as a consequence 
of their relation to savour.’ Plato, rejecting all classifica- 
tion of odours, except into pleasant and unpleasant, 
overlooked the distinction between the pleasantness of 
certain odours fer se and that of others which depends on 
appetite for the food from which they arise. But there is 
a close connexion between the taste of things and the 
nutrient faculty of the soul, and animals find the odour of 
food pleasant when they have an appetite for the food itself. 
When they are satisfied and want no more food, they cease 
to feel the odour of it pleasant. Their agreeable or dis- 
agreeable quality belongs to such odours only incidentally, 
i.e. as a result of their relationship to food ; but just because 
of this relationship, all animals without exception perceive 
them. But there is a different class, viz. that of odours which 
are fer se agreeable or disagreeable, as for example, those of 
flowers, which have nothing to do with appetite (though they 
preserve Health, as below explained) either as stimulating or 
as dulling it. Odours of the former class are divisible into 
as many sub-classes as there are different classes of savours. 
Those of the latter class are not divisible in the same way. 

These latter odours are perceptible to man, and man 
only, as agreeable or disagreeable. Other animals perceive 
only those of the former kind. If they perceive such 
odours as those of sweet flowers, they are not in the least 
degree attracted by them. If they perceive the odours 
which to man are essentially disagreeable, they evince not 
the slightest repugnance to them, unless, indeed, besides 
being disagreeable, they are noxious or pernicious, like the 
fumes of charcoal and brimstone. By the latter animals 
and men alike are affected, and animals, like men, shun 
them on account of their effects. But certain plants, which 
to us smell offensively, seem no way offensive to the lower 
animals, nor do they concern themselves with them, except 
as affecting their food. 


subdivision into genera and species, and can only be classed as either 
pleasant or unpleasant, 
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§ 24. The reason why the perception of such odours is ys 
; ; é . _ why the 
confined to man is to be found in the comparative size perception 


; : 3 Ba ies : *. of pleasure 
and coldness of man’s brain, which is, in proportion to his ie ee 


bulk, larger and moister than that of any other species of of flowers, 


animal. Now odour is naturally akin to the hot, and eae 


being introduced through the act of respiration, in the ™an,notto 
* : ; ; F z the lower 
case of all animals which respire, it mounts up to the animals: 


brain, and tempers with its heat the coldness of that organ @ué to the 
compara- 


which might otherwise be excessive. The heat which tive large- 


odour contains renders it light, so that it naturally ascends nen 


into the region of the brain, and thus produces in the latter pe His 
“i ae reatersen- 
a healthy tone and temperature!. While this is true of pe AS 


odour in all animals alike, man, for the reason above given, t© odour 
(as proved 


has, in his perception of odours essentially pleasant or by this per- 


unpleasant, an additional provision for the same purpose. ¢Pto”) 


It was nature’s own device for counteracting the dangers additional 
cies 5 rovislon 
arising from the greater size and coldness of the human ae by 


brain. Man’s richer endowment in this sense, evidenced oe get 
. 4 ‘ ewarm 
by his perception of pleasures and pains of odour in which of his brain 


other animals have no share, is thus and thus only to be ex- yy the 
ermic 


plained. This is the sole purpose of his perception of such effect of 


odours. That they effect this purpose is manifest enough, aie = 


for odours sweet per se are (unlike sweet tastes, which Hence 
: : 5 sweet taste 
often mislead) universally found to be beneficial, irre- (of food) 


spectively of particular states of health or appetite’. In ie 

1 For medicinal effects of dap cf. Theophrastus, epi ’Ocpéar, 
§$ 42 seqq.; Athenaeus 687 D (Kock, Com. Aft. ii. p. 368) ovk 
oidas Ort ai ev TO eyxepar@ nuav aicOnces dduais 7Oeiars mapnyopodvrat 
mpooete Te Oeparrevovrat, Kaba kal” Adekis dnowy év Tlovnpa ovtas— 

vyteias pepos 
péyworov, dopds éyKkepad@ ypnoras moveiv. 
In what follows Athenaeus dilates at great length on the wholesome 
efficacy of odours sweet er se. 

2 Arist. de Sens. v. 443” 17-445% 16. The passage in which the 
writer expounds his theory of the classification of odours is very con- 
fused and ill-composed. It digresses frequently into other matters ; 
but, worst of all, it leaves obscure the precise point on which the 
difference between man and other animals consists. At one time 
(444% 3, 8, 29) the writer says, man alone fercezves the second class of 
odours. Later on (444% 31-3) he seems to qualify this, as if his 
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smells general, however, what taste is for nutrition, this smell - 
eee is for health}, | 
betray. § 25. It has been already observed ($ 14 supra) that the 


Position sense of smell occupies a middle position between the 
Bear senses which perceive by contact and those which perceive 


none oe through an external medium. The senses are five, that 
other 


senses, and is, they form an odd number; and an odd number has 


is * a middle unit, which answers to the position of smelling 


this among among the other five senses. Hence the olject of smell, too, 
ate of has an analogous place among those of the other senses. It 


sense : ; ‘ duced zz water or air by the 
smelling 1S 20 effect (§ 19 supra) pro y 


comes Zyyuuov Enpdv {or typév), and therefore involves at once 


Bae affinities for the nutrient objects, which come within the 


the tactual provinces of taste and touch, and also for the objects of 
h e e e e e 
Sie seeing and hearing, whence it is that water and air—the 


mediated media of seeing and hearing—are its vehicles. Accord- 
senses ; 


odour ingly, odour is something belonging to both spheres in 


midway common. It has its more material side in the provinces 


the objects of touch and taste, its less material in the provinces of 
of the two 


classes re- Seeing and hearing. From this fanciful position Aristotle - 

spectively. deduces a justification of the figure, by which he described 
odour as a sort of ‘dyeing’ (cf. Neuhauser of. cit. p. 24, 
and Arist. 441° 16) or ‘washing’ of ‘dryness’ in the moist 
and fluid 2. 

Pytha- § 26. ‘The theory held by certain Pythagoreans* that 


ne that Certain animals are nourished by odour alone is untenable. 


odour is For food must be composite, as the animal structure 
nutrient 


meaning was that man alone /ee/s pleasure in their perception. We 
must suppose that this pleasurable perception by man is the dis- 
tinguishing feature in his case, and that it implies a keenness of scent 
for odours of this class surpassing that of other animals; so that while 
they may or may not (os eimeiv, 444° 32, seems to indicate uncertainty 
on this point) perceive them objectively, or in their effects, at all 
events they do not feel pleasure or pain in these odours as such. Their 
sense of them lacks the vividness and force with which they impress 
the consciousness and benefit the health of man. 

* 445% 30. 

* oiov apy (‘ Abfarbung’) ris cal mAdors, 445% 4-14, 443% I. 

* On the ground of Alexander’s stating that certain physicians held 
this opinion, Zeller doubtfully refers it to Alcmaeon. 
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nourished by it is composite. Even water, when unmixed, mistaken 

does not suffice for food ; that which is to form part of the 2nd false 
animal system must itself be corporeal; but air is even «ivyas of 
less capable than water of assuming the required corporeal ene et 


form. forming 
: P food, which 
Besides, food passes into the stomach, whence the body must be 


derives and assimilates it. The organ by which odour is ae Bes 
perceived is in the head, and thither—to the respiratory odour goes 


tract—odour goes in the process of inhaling’ But, not {P™2rs t 


the brain; 
going to the stomach, it is impossible that odour should eed Sama 

wards to 
act as food: the 

stomach, 


1 De Sens. v. 445% 16-29; de An. ii. 3. 414” Io, 


THE ANCIENT GREEK PSYCHOLOGY 
OF TASTING 


Alcmacon. 


Orban an’ § 1. ALCMAEON says ‘it is with the tongue that we 
function of discern tastes. For this being warm and soft dissolves 
tres the sapid particles by its heat, while by its porousness and 


tongue is delicacy of structure it admits them into its substance and 
porous like : ‘ jeeps, he Pie ee 
asponge, transmits them to the sensorium*. In the Placita he is 


ee reported as teaching ‘that tastes are discerned by the 
the sapid moisture and warmth in the tongue, in addition to its soft- 
ee ness*,’ Diogenes of Apollonia compares the tongue to a 
dissolves sponge, and Alcmaeon seems to have had the same idea. It 
ee absorbs the sapid juices of food, and then transmits them 
ee to what Alcmaeon regarded as the sensorium—the brain. 
Helpless- This very popular and superficial view of the matter may 
Ba icy be compared with that which has still to serve for the 
ae psychology of tasting, little though it helps us as regards 
the essential point, viz. how it comes to pass that the sapid 
particles are perceived as tastes. ‘In the ordinary course 
of things these sensations are excited by the contact of 
specific sapid substances with the mucous membrane of 
the mouth, the substances acting in some way or other, 
by virtue of their chemical constitution, on the endings 
of the gustatory fibres*.” Anatomy, Physiology, and 
Chemistry, despite the enormous advantage they give the 
psychologist of to-day, have been able to advance the 
psychology of taste little beyond the popular and super- 
ficial stage at which Alcmaeon left it. Here, as in Touching, 
Psychology tends to merge itself in Physiology. 
* Theophr. de Sens. 25; Diels, Vors., p. 104 yAdrrn 8€ rods xypous 
kpivewv* XMapay yap ov@ay Kat pakaxty Thke TH Oeppdrnte’ SéxecOar dé Kat 
Siadiddvae 61a Thy pavérnra Kai draddrnra. So Wimmer reads for MSS. 
THY ph. THS drrahornros. 
* Plut. Epzz. iv. 18, Diels, Dox, p. 4075 Vors., p. 104 ’Adkpaioy r@ 
Vyp®@ kal Ta XAtap@ TO ev TH yAwTTH T pos TH Ho ae ae dtaxpiveoOat rovs 
XVpOUs. 
* Foster, Text-Book of Physiology, § 865, p. 1398. 
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LE-mpedocles, 


§ 2. ‘As to tasting and touching, Empedocles says Taste: its 
nothing definite respecting either of them, not stating the eres 


mode in which or the causes by which they are effected, re 


except merely to enunciate his general principle that all symmetri- 


sensation whatever is due to the fitting of emanations into pater 
1 d 


the pores*.’ ‘Parmenides, Empedocles, Anaxagoras, Demo- the pores of 
critus, Epicurus, and Heraclides held that the particular ‘° °*™ 
sensations are produced in us by the symmetrical relations 
between the pores of the sense-organ and the object of 

sense, i.e. when each sense has its proper object of per- 
ception fitting into its pores®” Theophrastus observes 

that the theory of azoppoai is, notwithstanding objections, 

a possible theory regarding the other senses, but is met 

with difficulties of a special sort as regards those of tasting 

and touching’. It may be that this difficulty prevented 
Empedocles from developing his theory of emanation with 
reference to the sense of tasting and touching. 

§ 3. But though, except for this vague doctrine, he Taste, od- 


: : ° : jectively 
teaches nothing respecting the function of tasting, he repented 


gives certain opinions on the physical nature of tastes, according 
ee eg ° : ; to Empe- 
objectively regarded, i.e. the sapid substances which cause gocles. All 


the sensations of taste. The following we learn from - ipo 
inds €x1s 


Aristotle: ‘Taste is a mode of touch. Now the natural primarily 


substance water tends to be tasteless, but it is necessary pe 


either that the water should have in itself the various particles 


genera of sapid qualities, though imperceptible owing to ae 


their minuteness, as Empedocles holds, or &c.*’ In accord- smail size, 
: sige : ; . and there- 
ance with this is the view ascribed to Empedocles by Aelian fore not 


that the sea contains particles of sweet water among the Perceptible 
1 Theophr. de Sens.§9; Diels, Vors., p. 177 wepi dé yevoews Kat 


dds ov diopigerar xa? Exarepay ovre mas ovre dt’ & yiyvorrat, TAY 7d 
Kowvov OTt TS Evappotrety Trois mopots aiaOnois eoriy. 

2 Aét. iv. 9, Diels, Dox., p. 397; Vors., p. 180 Tappevidys, "EumedoxdAjs, 
> , , > , ¢c , \ \ ’ Sal 
Avakayépas, Anpoxptros, “Emixouvpos, Hpakdeidns mapa tas oupperpias tov 
mépov Tas Kata pépos aicOnoes yiverOa Tov oixeiov tay aicOnrav éxdorou 
éxaoTN evapporrovros. 

° Theophr. de Sens. § 20 7d wep tyv amoppony ... wept dé tiv diy Kai 
yedouv ov padtor, * Arist. de Sens. iv. 441° 3. 


BEARE M 


severally. 
The tastes 
of plants 
and fruits, 
whence 
derived. 
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predominating salt. ‘Empedocles of Agrigentum says that » 
there is a certain portion of sweet water in the sea, though 
not perceptible to all creatures, and that it serves for the 
nourishment of the fishes. He declares that the cause of this 
sweetness which is produced amidst the brine is a natural 
one!’ Unfortunately Aelian omits to state what natural 
cause Empedocles assigned for the sweetness of sea-water ; 
yet we may connect his view of this with what Aristotle 
tells us above, that Empedocles regarded all genera of 
taste as existing in water, but in particles too small to be 
separately perceptible. The several sorts of particles 
might combine according to their affinities, and when 
enough of them come together, and are combined like 
with like, the perceptibly szeet, bitter, harsh, acid, and 
other tastes appear”. We must further connect with this 
view the statement attributed to Empedocles that wine is 
water which has undergone fermentation®. ‘The differ- 
ences of taste in plants correspond to the variations in the 
manifold of their nutrient particles, and hence in the plants | 
themselves, since they assimilate the kindred particles, from 
that which nourishes them, differently <in different soils), 
as we see in the case of vines, It is not differences in 
the vines that make the wine good or bad, but differences 
in the soil which nourishes them‘*.’ The nourishment of 


* Aelian, Hist. An. ix. 64 ’Euredoxdjjs 6’ Akpayavrivos déyer re evar 
ydukv év tH Gatacon Vdep, ov aot Sfrov, rpddyov Sé trav ixOvov? Kal ry 
aitiay rovde Tod €y tn Gun yAvKatvouévou héyer huorkny. 

” Karsten, Emped., pp. 439 and 482. Cf. Arist. 357% 24; Diels, 
Dox., p. 381. 

® Arist. Top. A 5. 127° 17 duolas 8 od8 6 olds eorty vdwp ceonnds, 
xaddzrep "Epmedoxdijjs gnai; Diels, Vors., p. 205 

olives amd hovod wéera carey ev ELL Ddwp. 

Wine is water that has penetrated from the rind of the vine inwards, 
and undergone decomposition or fermentation within the wood. 

* The version is from the text of Galenus, H7zst. Phil., with Diels’ 
(mapa): ras diahopas tov yupar (mapa) mapaddayds ylyverOar rhs 
wohupepeias kal tov butdv Stapdpos édkdvrav tas amd Tod Tpepovros 
opotopepeias. The ris Cyis) modupepetas of Diels (Vors.) is unfortunate, 


as Empedocles held not yj but vdep for the source of xupoit. Cf. Diels, 
Dox., p. 439; Vors., p. 172. 
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plants, according to Empedocles, is effected by the attrac- 
tion of kindred elements into them through their pores 
from the earth in which they grow. 


Democritus. 


§ 4. According to Democritus, ‘The atomic figure has The olject 
of taste : 
absolute existence (xa aird éort), but the sweet, like objects oniy sub- 


of sense in general, is relative and dependent on extraneous JecveD 
things’ (mpds dAdo kal év dddois)*, ‘ He does not specify the fee of 
atomic shapes (uopdds) which generate a// objects of sense, but ‘*¢ de- 


pend on the 


rather those which form tastes (yvAév) and colours ; of these differences 


he treats definitely and in detail those that are the objective ;, pee 


condition of tastes (ra wept rovs xvAovs), explaining how hoe of 
ey present themselves as purely relative to us (dvapépov thine, 


THY pavractay mpds avOpwnov). The acid taste (dédv) he a sour, 


declares to be formed from atomic TBs that are angular, bitter, 


sae | small, and thin (ywvoedy? ro cyjyate Kal moAvKapTh pies 
Kal pikpov Kat Aemrdv).... The sweet taste (yAvkiv) is com- Se 
posed of shapes heer are spherical and not too (dyav) according 
small.... The astringently sour (orpydvdv) is composed of er ane 
shapes thie and with many angles, and having very little shapes of 
rotundity.... The dztter (mixpdv) consists of shapes small, eee 
smooth, oat spherical, having got a spherical surface which the organs 
Beelly has hooks attached to it (ri wepipeperay eiAnydra ae 
Kal Kamas éxovoay). ... The saline is composed of large a 
shapes, not spherical, ae in some cases also not scalene °, person has 
and therefore without many flexures. . . . The pungent {ode also 
(Spits) is small, spherical, and regular, bait ee scalene. . . . account. 


In the same way he explains the other “ powers” (dvvauers) 
of each taste-stimulus, reducing them all to their atomic 
figures (dvayov eis ta oxhpara). Of all these shapes he 
says that none is simple or unmixed with the others, but 
that in each taste there are combined many shapes, and 
that each one and the same taste involves somewhat of 
the smooth, the rough, the spherical, the sharp, and the rest. 
But of the shapes that which is chiefly involved determines 

1 Theophr. de Sens. § 69. So Diels, ‘ut ex yévos,’ Dox., p. 517 n. 

3 Diels, Vors., p. 393 GdX én’ évioy Kat (ov) oxadnvev. See next page, 
note 3. 

M 2 


164 THE FIVE SENSES 


the effect upon sensation, and the sensible “power” of the _ 
whole. It makes much difference also what the bodily 
state is with which the shapes come into relation; for from 
this it happens sometimes that the same stimulus (76 airé) 
produces contrary subjective effects, and that contrary 
stimuli produce the same subjective effect 1.’ 
Theophr. § 5. ‘Democritus investing each taste with its characteristic 
eee  fioure makes the saweet that which is round and large in 
restatesthis its atoms; the astringently sour that which is large in its 
ee is atoms, but rough, angular, and not spherical; the aczd, as 
peaie ie its name imports, that which is sharp in its bodily shape 
every other (dv 7 dyxw), angular, and curving, thin, and not spherical ; 
mode of the pungent that which is spherical,thin, angular, and curving; 
touching. the saline, that of which the atoms are angular, and large, 
and crooked (cxod:dv) and isosceles; the dztier, that which 
is spherical, smooth, scalene?, and small. The succulent 
(Aumapév) is that which is thin, spherical, and small?’ We 
need not here endeavour to reproduce the reasons given, 
on the authority of Theophrastus, for the assignment of 
the particular shapes to the production of the respective 
tastes. To us the whole theory seems almost a play of 
fancy; yet we must not forget that to its author it was 
a serious attempt, on the most scientific and common-sense 
lines at that time known, to account physically for these 
sensations. Our interest in it is mainly and primarily 
historical. Except for the general idea of atomism, this 
theory of ‘atomic shapes’ has little affinity to any modern > 
scientific theory of taste, physiological or psychological. 

Democritus, as sufficiently appears from what precedes, 

* Theophr. de Sens. §§ 64-7; Diels, Vors., p. 393; Mullach, 
Demoe., p. 219. 

* Mullach reads ¢xovra cKadnviay; Diels keeps the MSS. oxodtéryra, 
* crookedness.’ 

* Theophr. de Caus. Pl. vi. 1.6. I have given this extract for com- 
parison with the preceding. It shows that some degree of consistency 
was observed in the respective descriptions of the corpuscular shapes 
as according to Democritus go to form the various stimuli of taste. 

ay be noted that here the atoms of the saline are described as 


icooxehf. This confirms the insertion of od before oxadnvav Theophr. 
de Sens. § 66. 
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reduced the sensations of taste to modifications of the 
sense of touch. This was not peculiar to his system. It 
was, says Aristotle, a doctrine shared by him with most of 
the natural philosophers! who tried to explain the sensory 
functions. They all conceived the objects which affect the 
senses generally as being zangidle. 


§ 6. Theophrastus, having stated that Democritus’ opinions Democri- 
as regards the sensory operations of smelling, tasting, and "s.28criPes 


touching were muchlike those of most other writers”, criticizes ae of 
: : te t 
as follows his theory of tastes, and the physical account stoms alike 


he gives of them. ‘There is this strange feature too in w nee 
° is u ii- 
the theory of those who advocate the atomic shape doctrine, ferent in 


viz. the different kind of sensory effect which they ascribe size. Theo- 
phrastus 


to atoms alike in shape, and differing only in smallness criticizes 
or largeness. For this would imply that their powers as pee 


affecting sense depend not only upon their shapes, but ee eee 
ZOHS O 


on their bulks. But though one might assign atomic bulk taste pro- 
as cause of the greater force or impressiveness of a sensory on Pa 


stimulus, or of the amount or degree of sensory effect shapes and 
produced, it is not reasonable to explain in this way segs a 


differences in the quality or kind of sensory effect. are some 
Democritus’ leading hypothesis is that the sensory powers fees en 
depend on the figures? of the atoms; since, if the figures introduced 
of different stimuli were homogeneous, their effects on pee 
sense would be homogeneous in the sphere of taste, as in eee 


other spheres ; just as a triangle of sides a foot long agrees be true, 


with one with sides of ten thousand feet in having its three ree 
angles together equal to two right angles *.’ ae cause 
or 1he re- 


‘One might, as against Democritus, well ask how it is moval or 
that the different tastes are generated from or succeed introduc 
one another. For either the atomic figures must be 
altered so as, for instance, from scalene and angular to 
become spherical ; or, assuming that all the various shapes 
which give rise to certain tastes are in (the moist founda- 

1 Cf, Arist. de Sens. iv. 442% 29. 2 Theophr. de Sens. § 57. 

° Theophrastus argues as if Democritus had asserted oynuata alone 
to be the cause of the perception of sensible qualities. 

4 Theophr. de Caus. Pl. vi. 2. 3; Diels, Vors., p. 390. 13; Mullach, 
Democr., p. 350. 
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tion), e.g. those of the sour, the acid, and the sweet, some 
must be separated from the rest—those, that is, which 
determined the previous tastes in each case respectively, 
and were proper to them severally—while the others 
should hold their ground ; or else, in the third place, some 
must go out from the mass and others must come in. 
Now since alteration in the atomic figures is out of the 
question, the atom being incapable of change, it remains 
either that some must leave and others must enter, or else, 
simply, that some must stay, while some leave. Both these 
latter hypotheses are untenable, however, unless it can be 
shown further what it is that produces these movements— 
what is their efficient cause!.’ Democritus held that the 
moist—rd typév—is, as it were, a mavomepuia of tastes *. 
This moist is in every case the foundation of taste; the 
element in which the taste atoms are, so to speak, suspended. 
If now a change takes place in a given taste, so that, e. g., 
from orpudvds it becomes yAvxis, either the atoms proper to 
oTpupvdrns, in some given moist medium, alter their shape 
(which is impossible) to suit yAvk’rns; or else from the 
portion of the moist medium which is, in the given case, 
the vehicle of orpudvdryns, those atomic shapes depart on 
which this quality depended, leaving behind them those 
proper for yAvkirns (as there must have been some such, 
since tastes are never composed of atomic shapes of one 
single kind, but a//, or many, are associated in each case, 
the predominating kind fixing the quality of the whole) ; 
or else from that portion of the moist medium which 
yielded orpupverns all the atomic shapes which character- 
ized the taste before depart, while other shapes, suitable 
to yAvxirns, are then imported from somewhere in the wider 


* Theophr, de Caus. Pl. vi. 7.2; Diels, Vors., Pp. 390. 20. 

* Cf. Arist. de Sens. iv. 441* 6 # DAnv TovavTny eivar [rd Vdep| otov 
mavoTreppiay XUHOY, kai Gwavta pev e€ Vdaros yiverOar, dra 8 e& addov 
pepouvs, which words must, as Alexander states, apply to Democritus. 
The Empedoclean theory had been stated in the preceding line, while 
that of Aristotle himself (which was also that of Theophrastus) comes 


in the following lines. mavoneppia is used of the Democritean theory 
by Arist. 203% 20. 
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moist medium outside the given portion. The first 
supposition contradicts the fundamental hypothesis of 
atomism ; the two latter require an efficient cause which 
Democritus neglected to supply. Aristotle and Theo- 
phrastus regard water—the moist medium—as tasteless per 
sé, but capable of being qualified to sapidity by rd &npov, 
which produces its effect in the medium by the force or 
efficiency of 76 Oeppdy }. 

Theophrastus states that the different species of tastes 
were popularly regarded as seven in number, or eight if 
the saline is separated from the bitter. Thus the number 
of these would correspond with those of the different 
species of odours and of colours ?. 


Anaxagoras. 
. ‘Anaxagoras held that touching and tasting discern Tasting 
7 g S S 


3 : A : : like other 
their objects in the same fashion (sc. by contraries). For senaty 


that which is equally hot or cold with the organ of sense eee 
affects it with the feeling neither of heat nor of coldness Aen 


when it comes in contact with it, nor do they perceive the ee 
raries, or 


sweet or the acid by means of these themselves, but they of wnitke 
discern the co/d by contrast with the oz, and the drinkable "P% 


unlike. 
(sc. sweet, of water) by contrast with the saline, the sweet The cold 


(generally) by contrast with the acid, according to the Bene doers 


water 


deficiency of each of these respectively, as compared with warm and 
° . ° ° * ° ° vice versa 5; 
its opposite: since all alike, he says, exist within us*.’ and so in 


According to the Anaxagorean theory of wav éy avi, tasting, it 
is by the 


all qualities—those of taste as well as others—are found bitter 


together: where one is, there are all the rest. But some ae 


1 Cf. Theophr. de Caus. Pl. vi. 1-7, for an exposition of his own 
{which is probably a more detailed Aristotelean) account of taste, and 
a criticism of that of Democritus. 

2 Theophr. de Caus. Pl. vi. 4. 1-2 (he concludes: 6 d€ dpubpuds 6 roy 
énTa Kalpi@ratos kat duatkwraros); Arist. de Sens. iv. 442% 19-29. 

For Democritus’ theory of tasting cf. further Lucret. iv. 615-32, with 
_ Giussani’s notes. 

5 Theophr. de Sens. § 28; Diels, Vors., p. 323. 8 rov adroy S€ rpdrov 
Kal thy adjy Kat thy yevow Kpive* TO yap dpolws Oeppoy Kal ypuxpov 
ore Oeppaivey ovre Yruxe mrnordgoy, odde Oy Td yAvKV kal TO 6&0 bv’ adTaev 
yropitew, AAA TO pev Oepus To Wuxpdv, To O dApvp@ rd wormov, To O° déEt 
TO YAUKU KaTa THY EhAEUpey THY Exdo TOU’ TavTA yap EvuTapxey Hyotv ev Hpiv, 


perceive 
the sweet, 
&e. Tlay 
év navi, 
therefore, 
where one 
taste is, all 
are; only 
some one 
predomi- 
nates and 
character- 
izes the 
total. Thus 
in our 
organisms 
too; so 
that the 
required 
contrariety 
between 
organ and 
stimulus 

is always 
present. 
The saline 
taste of the 
sea, 
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preponderate, others are comparatively deficient in certain | 
cases. ‘This being so, in all composite substances we must 
conceive many sorts of matter with all sorts of qualities 
to be inherent, and germs of all things, possessing forms 
and colours and savours of all kinds. Thus, too, human 
beings are constructed, and all other animals—all things 
that possess a soul!.’ Thus in the human body and in 
the organs of sense are found these infinitesimal specimens 
of all sorts of qualities; and the senses as above explained 
owe their discriminating power to the opposition between 
the qualities of the sense-organ and its object in each 
case. With regard to the physical nature of the saline 
taste, as exhibited in sea-water, we have the following: 
‘Anaxagoras supposed that when the moisture which 
originally flooded all the earth had been subjected to 
the scorching heat of the sun in its revolutions, and the 
finest part of the water had thus been evaporated, the 
sediment which remained became salt and bitter”. ‘A 
third opinion as regards the manner in which the sea 
became briny is that the water which forms it, being 
filtered through the earth, and contracting by infiltration 
the qualities of this, becomes saline, because of the earth 
containing such tastes within itself; whereof writers produced 
a proof in the fact that salt and natron are obtained from 
mines dug into the earth; and they assert that in many 
places in the earth sharp or acid savours are found’ 

' Simplic. zz Phys. Arist. (Diels) pp. 34-5; Diels, Vors., p. 327. 29 } 
Schaubach, Azaz., p. 85 rovrar S€ ovtws éydvt@v xp7 Soxeiy éveivat moANa 
TE Kal TayToia ev TAaCL TOIs OVYKpLYOMEvoLS Kal OmEéppata TaVT@Y XpNUdTeV 
kai id€as mavroias €xovra Kal xpotds kat 4Sovds. Diels renders this last 
word here Gerziche . in Diogenes (see zu/ra, p. 170 n. 1) he renders 7Oov7s 
Geschmack. But there seems to be no reason for regarding the meaning 
as different in the two cases. Probably the ideas of smell and taste 
are united in 7dov7, here and in Diogenes, very much as they both enter 


into the meanings and associations of our words savour and SAVOUTY, 
ndovn thus being to yupdés what xzdor is to odor. 

* Aétius, iii, 16.2, Diels, Dox., p. 381, Vors., p. 322. 32 Avaaydpas rod 
kat’ apxiy Aypvdlovros typod mepixaévros bad Ths HLaKhs mepipopas Kat TOU 
Aerrorarov e€atpicbévros eis ddvKida Kal mexpiav Td Notrdv bmoorAvat. 

* Alexander, im Arist. Meteor., p. 67 (Hayduck) ; Diels, Vors., p. 322. 
35 tpitn O€ ddéa rept Oaddoons ory ds dpa 7d Vdwp 7d dia THs yas SenOov- 
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Diogenes of Apollonia. 


§ 8. ‘ Diogenes held that, owing to the porousness of the Organ and 


tongue and its softness, as well as to the fact that the vessels 7 = 


from the body converge into it, the various sapid juices are the tongue 
. : : : porous and 
diffused from it, being drawn to the sensorium and the apsorbent 


‘atelli ay ‘ iy like a 
telligent governing power, as if squeezed from a sponge sponge; the 


Theophrastus also states that, according to Diogenes, tasting blood ves- 


is effected by the tongue owing to its porosity and ee : 


softness or delicacy of structure”. On the same authority converge 
P ‘ deine towards it. 
we learn that, according to Diogenes, the tongue is in the signif. 


highest degree capable of discerning ‘ pleasure (see note),’ vie of : 
e tongu 


inasmuch as it is most delicate in structure and porous, and, for dia- 


moreover, all the vessels extend into it; whence, too, its Sepe “ 


great significance as indicating the condition of persons who Diogenes 


are ill®, ‘For it (the air) is various in character, exhibiting ae 


varying degrees of heat and cold, of dryness and moisture, goras) uses 


pevov Kal Ovarovoy (cf. Arist. 445% 14) adrnv dApupdv yiverae re €xeLy THY 
yiv ToLvovrous xupous ev avTH* OV ONpELoy EerroLovyTO TO Kal GAas épUTreaOat ev 
avTn Kai virpa’ eivas Oé kal d&eis xupovs moAAaxod rhs ys. Theophrastus 
says that Anaximander and Diogenes of Apollonia were of this opinion, 
which Alexander, l.c., ascribes to Anaxagoras and Metrodorus. Cf. 
Diels, Dox., p. 494, who quotes Arist. Meteor. il. 2. 355% 21 seqq. and 
353°5 seqq. Empedocles (Diels, Dox., p. 381) spoke of the sea as idpas 
THS yns eKkaLopevns Umo Tod HALov, as if suggesting by analogy an explana- 
tion of its sadéne quality. Olympiodorus refers to Heraclitus for the 
same figure, which Aristotle allows as a poetic metaphor, but dismisses 
with contempt as a scientific dictum. 

1 Aétius, iv. 18, Diels, Dox., p. 407, Vors., p. 345. 40 Avoyévns 77} apatd- 
myte (here = pavérntt) THs yA@trns Kal TH padakdrnre Kat Oia TO cvvdarew 
Tas amd Tod oapatos eis a’riy pr€eBas Otaxeia Oat Tovs yupovs EAkopevovs emt 
TH aiobnoww Kal TO iyepovkoy Kabanep and oroyyas. The use of the Stoic 
term 16 7yyeovixdy Shows us how far we are in this from the actual words 
of Diogenes, and how much reason there is to regard with suspicion 
even the substance of such information ; cf. Diels, Dox. proll., p. 223. 

2 Theophr. de Sens. § 40 thv O€ yevow tH yA@rrn Sta TO pavdy Kal 
arrahov, 

3 Theophr. de Sens. § 43 xpitikwrarov dé {Sovijs tiv yA@rrav? dmado- 
raTov yap eivat Kai pavoy Kai ras PA<Bas dndoas avyjxew eis adrav' did 
onpeid Te TAEioTa TOLs KdpvOVoLY em adtns eivat Kré. I cannot help think- 
ing that Theophrastus here misunderstood the word 7dovn, used by 
Diogenes (and also by Anaxagoras) in the traditionally limited sense 
of ‘the pleasure of taste,’ or even of ‘taste’ itself, as an objective 
thing—savour, 
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ssovqin rest and movement; and undergoes besides many qualita- 


oi infinite i i f savour and colour 1.’ 
sense Of, or tive changes infinite in variety of sav 


‘taste.’ Piso, 
Function § 9. As to the general way in which the stimuli of taste 


and organ affect the gustatory organ we have some information—not 
of tasting. 


This sense much—from Plato in the 7zmaeus. ‘It appears that these 


oem | —sc. sensations of taste—like most other sensations are 


tions and effected through certain contractions and dilatations (da 
dilatations ; ; : ; P ‘ 
ofthe parts TvyKploewy TE TIVWY Kal dlaKpioE@D yiyvec@a.), but, besides 


coke these, they employ, more than other sensations do, the 
organ; ac- : 


cording to qualities of roughness and smoothness in their stimuli. 


log Earthy particles (yjwa pépn) enter in the region of the 


Soe ged ducts (pdA€B.a), which are as it were the test tubes or 
a feelers (Soxseia) of the tongue, reaching from this to the 


ofthe heart”, and, entering, strike upon the moist and tender 
stimulating 


particles. parts of the flesh. These particles, as they are dissolved, 


Ducts 4 é 
reach from Cause the ducts to contract and to become dry”*. In this 


tongue to we have the general explanation of the manner in which the 

heart. . . : 
sapid particles work upon the organ of taste in order to 
give rise to the sensation. In the Locrian Timaeus (which 
is not by Plato, but Platonic enough perhaps to be received 
in evidence of Plato’s theory of sense) we read: ‘The objects 
of taste resemble those of touch, for it is by dilatation and 
contraction, and by the way in which particles enter into 


* Panzerbieter, Diogenes, p. 643 Diels, Vors., p. 349. 10 gare yap 
modutporros [6 anp], Kai Oepydrepos Kat wWuypdrepos Kai Enpdrepos Kat 
vypérepos Kal oractpwrepos Kal d€utépny kivnow éxov, Kal GAdat moat 
eTepormoves Everot Kat Oovns Kai xporns dme—por.. By Anaxagoras ydovn 
(Schaubach, /7. 3, p. 86, sufrva § 7) is used in the same way to 
signify ‘savour’ or ‘taste.’ Panzerbieter in his excellent note shows 
that the word means taste here, and Diels translates ‘noch viele 
andere Abanderungen und unendliche Abstufungen von Geschmack 
und Farbe.’ Cf. Aristot. de An. ii. 3. 414” 13 meiva O€ Kat diva émiOvpia, 
kal 9 pev meiva Enpod Kal Oeppod, H OE Sia ~uypod Kat bypod* 6 dé xupds otov 
HSvopa te rovrwy €oriv: cf. Xen. Anad. ii. 3.16 rod poinkos . . . of wodAol 

.- avpacav... ri ididtyra ris Sovns. In a fragment of Heraclitus 
ap. Hippol. Ref. Haer. ix. 10 7Sovn=‘smell’ (Bywater, Fx. xxxvi) 
GAXovovrat Se dkwomep Okdray CupmLyH (Ovopa) Ovopace’ dvopdaterat cal? 
nooviy éxdorov. 

* Such teaching may have determined, to some degree, Aristotle’s 
theory of the heart as sensorium. ° Plato, 77m. 65 C-D. 
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the pores (rq és Tas mépws diaddoce), and by their figures 
(cxnudreoot), that tastes are either astringent or smooth 
(ctpvpva 7 Aeia); they are presented as astringent when 
they dissolve (amordxovta) and rinse (pdatovra) the tongue ; 
the contrary are smooth and sweet?.’ 

§ ro. ‘ With regard to savours (xvudv), Plato, in treating Plato’s 


‘ : theory of 
of water, mentions four species of water. Among saps phiccene 


(xvAois) he places wine, verjuice (d7dv), oil, honey, while tastes. 


A A Four spe- 
among the affections (7a9eo.) which water undergoes, he gies ve 


places the earthy taste (rov yeddn yupov). And it is by Ree 
these particles? compressing and contracting the pores? ment). As- 


that (tastes are generated)*. The rougher particles Ge 


are the astringent tastes, those less rough ® are the Larsh. saline, 


That which acts as a detergent or kathartic on the pores ple oe 


(rd 6% pumrixdy rOv Tépwv Kal amoKabaptikdy) is the saline, sweet 


5 . : tastes, ex- 
That which is detergent in an extreme degree, so as actually plained. 


to dissolve (Sore cal éxrijxeww) their tissues, is détter. Those Plato had 
? the idea of 


particles which are warmed by the heat of the mouth, and, taste as a 


ascending, dilate the pores are pungent. Those which 7 


cause fermentation ® are ac7zd; those which together with clearly be- 


‘ ae ore his 
the moisture that is in the tongue tend to relax (d:axvtiKd) mind, so 


and restore it to its normal state (ovorarixa eis rHv pvow) are ae 


sweet". The part of the Zzmaeus which Theophrastus had sible at the 


in view here is the following: ‘These (earthy particles) eyed 


if they are very rough (rpaxvrepa) are astringent (orpudvd) planation 
: : ; fs of aczd in 
in taste, if less rough, they are Aarsh (avornpa). Those of particular. 


them which are detergent (fumrixd) and rinse (atomAvvovra)® 
the whole environment (aay 7d wept thv yAG@rrav) of the 


1 Tim. Locr. 100 E. 2 The ynuva pepn of Zim. 65 D. 

3 | read mépovus after Philippson for the, to me, unintelligible yupovs. 
Plato has pdéBia in the corresponding place in the Zzmaeus, and mépev 
here occurs farther on. 

* In spite of Diels’ remark on the condensation and brevity of Theo- 
phrastus in quoting Plato, it seems that there must have been—as 
Wimmer held—something lost here. I supply the sense as above, 

5 Cf. novov rpaxvvorvta, Plato, 77m. 65 D. 

6 kuka@vra: cf. Céow te kal Copoow, 77m. 66 B. 

7 Diels, Dox., p. 525.4; Theophr. de Sens. § 84. 

® Similar terms are used by Aristotle in connexion with the physical 
stimulus of taste. 
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tongue, if they do this immoderately, and fasten upon it so © 
as to dissolve some of its very tissues, as is the power of © 
alkalies (} rév Airpwv ddvapus), all under such circumstances 
are named dztter ; those which come short of the character 
of the aforesaid alkalies, and have the rinsing effect in but 
a moderate degree, are called saline (4duxd), being without 
rough bitterness, and appear rather agreeable than otherwise. 
Those which go into partnership (kowavyoavta) with, and 
are soothed (Acaéueva) by, the warmth of the mouth, 
being both set aglow themselves and, in turn, acting as 
counter-caustics (dvrikdovra) on that which caused their 
heat, being borne upwards by their lightness towards the 
senses of the head (mpds ras ths Kepadjs aicOjoes), and 
cutting through all that they come in contact with—on 
account of these powers all such are called pungent (Spiyéa). 
But when these same earthy particles have been progres- 
sively fined down by decomposition, and insinuate them- 
selves into the narrow veins (sc. of the tongue), being as 
they are symmetrical with such particles of earth and air 
as are already in these, so that, setting these particles in 
motion, they cause them to be mixed together (epi 4AAnAa), 
and, as they are mixed, to tumble about, and, entering 
severally into different places, to produce concavities which 
envelop the things that enter them, and which, being but 
hollow globules of water, become dewy vessels of air, when 
the dewy cellule of each, whether earthy or pure, has 
enveloped a particle of air; so that those of them which 
are of pure moisture form transparent encinctures for the 
air, and are called bubbles, while those which are made of 
the earthy moisture, that sways and rises in all parts alike, 
exhibit what is called seething or fermentation: then that 
which is the cause of all these affections is denominated acid. 
An affection the opposite of all those thus described is that 
arising from an opposite cause, when the collocation of the 
entering particles in the moist environment, being naturally 
akin to the normal condition of the tongue, glazes and 
smoothes over the roughened parts, while, as for those 
abnormally contracted or dilated, it contracts the latter and 
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relaxes the former, and re-establishes all as far as possible 
in their normal state. Every such remedy of the violent 
affections being, when it takes place, pleasant and agreeable 
to every one, is called sweet'.’ In this passage Plato, 
largely by the aid of a vivid and not unscientific imagina- 
tion, attempts to describe what would now be called 
a chemical process. In thus explaining the effect of the 
stimuli of taste upon the organs, he has taken a considerable 
step beyond his predecessors, so far as they have left us 
any knowledge of their views on this subject. Modern 
empirical psychologists have at command more perfect 
knowledge of the gustatory tissues and structures, but the 
conception which still vaguely dominates theories of tasting, 
is that of chemical changes set up by the sapid particles in 
the gustatory apparatus. Chemistry as a science did 
not exist in Plato’s time, or for many centuries afterwards, 
and it is, therefore, the more surprising that he should 
have had recourse to an idea which is purely chemical for 
his explanation of at least one of the objects of taste—the 
acid. In this he shows a conception far in advance of all 
predecessors, and more developed than that of Aristotle. 

§ 11. ‘Most forms of waters intermingled with one ae 
another are, taken as a whole class, called saps® when they (xvpo!). 
have been filtered through the plants that grow out of Fab ik, 
the earth?; but having, owing to their various mixtures, ene: 
severally acquired dissimilar natures, they present, for the water, pro- 
rest, many nameless kinds ; yet there are four of them which ¢uced by 


filtering 


are of a fiery nature, and which, being most transparent, have through 
: A ; the ti 
received special names :—(1) That which warms the soul or ijants. 


together with the body is wize. (2) That which is smooth Four spe- 


’ } y cial sorts : 
and dilates the visual current (d:axpirixdy dews), and there- (1) wine; 


fore presents itself as bright in appearance, and glistening tees ne 
and oily—a thing of oily species—such is resin, or castor- verjuice. 


: ; Sint rhe Mey, ° The nature 
oil (xix), or common olzve-oil (¢dator) itself, or other things 5-0 cna 


1 Plat. 77m. 65 D-66C. its effects 
2 yupoi is here used by Plato in the sense in which xvAoi is regularly 
used by Theophrastus. 
3 Uddrey ibn... Ema pev 7d yevos did THY ek yns pura nOnuéva xvpol 
eyopuevot, 
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upon the of the same power. (3) That which relieves the tension _ 

organ—the of the passages in the mouth and restores their natural 

ae condition (SiayuriKdy péxpt pucews TOV mept TO otdua Evvddear), 
producing by this property sweetness to the taste—this has 
received the name of soney as its most general appellation. 
(4) That which dissolves the flesh (Stadvtikdy Ths capKkés) by 
burning, a frothy kind of substance (appédes yévos), is, 
when singled out from all the other saps and taken by 
itself, what has been named verjuzce'.’ For Plato the organ 
of tasting is ‘the tongue’; he (like Aristotle) does not 
speak of ‘the palate’ as concerned. Plato does not probe 
into questions (a) respecting the proper organ of this sense, 
or (4) regarding its relationship to touch or smell. 


Aristotle. 


Objectand §12. Tasting is the variety of touching which peculiarly 


ee subserves nutrition. The object of taste, viz. the gustable, 


Tastea is something tangible”: this explains why it is not per- 


es ao ceptible through a foreign body interposed as a medium ; 


medium for the sense of touch acts through no foreign (i.e. extra- 
notexternal ‘ ; ; ‘ és 
6 the organic) medium. The tongue is, however, itself a medium, 


body. The though internal, i.e. belonging to the body. It is related 


tongue or eas 
its flesh is, to the organ of taste proper, as e.g. air is to the organ 


2a ae of hearing ®. Moreover yupds, the object of taste, is con- 


ae a veyed in the moist as its vehicle, and the moist is a tangible: 
moist 1 ° e ex e ° 
whice Which again exhibits the object of taste as tangible. The 


ah cars object of taste, being conveyed thus in the moist vehicle, 
taste. is naturally regarded as connected in its physical origin 


Bhectene with water. Views have differed as to the nature of this 


rey connexion. E’mpedocles held that the water already as such 
from earth Contains fully developed within itself all sorts of savours, 
See “| which, however, are so infinitesimally small as to be imper- 
through  Ceptible; others again have held water for the material out 


his. Phy- ; ; 
ie 4f. °f which, as out of a seminary (mavonepyla) of all kinds of 


nition of seeds, tastes of all kinds are developed—one from this part 


taste. The , 
tongue is Of the water, another from that, and so on. Neither of 


* Plato, Zim. §§ 59 E-60 B. 
? 4228 8 7d dé yevoroy dnrdy Tt * 423° 17 seqq. 
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these views commends itself to Aristotle. Water contains, potentially 
he thinks, per se none of the dvaopaé of taste, as Empedocles Toe" 
held. Without any contributory activity on the part of the perceives 


water, such d:adopat are wrought into it by an extraneous et 
cause, which affects it as agent affects patient. Just so one a noi 
can impart a taste to water by washing something sapid in Two mean- 
it. Such is the way in which nature produces all savours— Kk 
xvpot—by sifting or straining the moist element (of water) 
through the dry (of earth), and so imparting to the former 

its sapid quality+. Hence the gustable—yvuuds or 7d yevordv— 

may be physically defined as the affection produced in the 
moist by the dry*,and capable of converting the faculty of taste 

from potentiality to actuality®. ‘Were we creatures living in 
water instead of air*, we should indeed perceive the sweet 

if infused into this water; yet our perception would still 

be one of touch: not even then would it be perceived 
through the water as external medium. It would be per- 
ceived immediately, owing to the sweet being blended with 

the particular moisture with which we happened to be in 
contact, just as in the case of the water which we drink and 

find sweet. It is not thus, ie. by mixing with the medium, 

that colour is perceived. Taste has no medium externally 

to the organ: its medium zs the so-called organ (the tongue) 
itself when moistened. Nothing produces the sense of 
taste without moisture ; everything which excites this sense 

has moisture actually or potentially; as for example, the 
saline, which is in itself easily liquefied, and by its lique- 
faction tends to actualize the potential liquidity or moisture 

of the tongue. The sense of taste, like the others, has for 

its object a genus embracing contraries. It perceives the 
gustable and the non-gustable, meaning by the latter either 

that which is sapid but only in an infra-sensible degree, or 

else that the taste of which is destructive of the sense. The 
difference between the palatable and unpalatable in drinks 
seems the foundation of the matter. Both are objects 

of taste, but while the former is natural and normal, the 


1 gat 4-441 14, 2 Sc. ro rpdgipov Enpdy, 441 24, 
3 4at> 19. #42211. 
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latter is in its tendency destructive. The ‘drinkable,’ too, 
as an object is perceptible by touch as well as taste. 
The § 13. Since the object of taste is moist *, the tongue, gua 


tongue 2 : ° ° 
gua organ, Organ of taste *, must be neither actually moist nor incapable 


must not of becoming moist. The sense of taste is passively affected 
ae by the object. Hence the part of the body which is to be the 


moist : only 


penance organ of this sense should be something capable of being 
capable moistened, while yet preserving its distinctive nature, not 


Soe something actually and always moist*®. <A proof that the 


Tasting organ should be thus capable of being moistened, yet not 


impeded b awe ee 
a Ooh d actually moist, is found in the fact that tasting is impos- 


tg sible, or difficuit, when the tongue is either quite dry, or 
moisture excessively moist. In the latter case, when we attempt to 


of tongue. : : _: : 
Tongue, an taste something, what ensues is merely a tactual perception 


organ of of the moisture of the tongue, in which the sense of taste 

ae proper is merged and disappears. With this tactual per- 
ception the organ is preoccupied, as it might be with 
a previous taste, if a person after tasting something of very 
strong savour were immediately to try to taste some 
other savour. So it is that sick persons find sweet 
things bitter, because the tongue is full of bitter moisture. 
The tongue is an organ of touch as well as of taste‘. 
With this same part wherewith we taste, we can perceive 
any given object of touch °. 


The ele- § 14. None of the elements—not even water—has a taste 
ments all é a : 
per setaste. PCY Sé. All tastes arise from some sort of mixture in the 


* 422° 34 seqq. 

* Sc. the tongue (533726 1d ray yupav aigOnrnptoy thy yherrav), popu- 
larly regarded as the organ of taste: all this has to be considered in 
the fuller light of Aristotle’s discussion of the organs of touch and taste. 

° ow(duevov: preserving its distinctive nature as an organ of taste. 
The moistening which the organ has to undergo is only subsidiary to 
its gustatory function, which primarily depends on something else than 
the moisture, viz. upon the sapid stimulus of which the moisture is but the 
solvent or vehicle. The moisture is a means—something secondary— 

. employed by the organ for its proper purpose; thus were the organ to be- 
come actually moist, it would forsake its distinctive and proper character. 

* Aristotle, notwithstanding what he says 423° 17, often speaks of 
the tongue as organ—instead of intra-organic medium—of taste. Cf. 
§ 12 supra, 5 423° 17-18. 
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moist medium. Wine and all sapid substances, which, from less. All 


a state of vapour, are condensed into moisture, become ‘5% 7 

water. Others are affections of water itself caused by some- ee 
e e e oe ° in mois 

thing mixed with it. The taste ensuing corresponds to that vehicle, 


which is thus mixed with the water?. Moreover no simple es 
element—only a mixture of elements—can effect the pur- nutriment; 


sus ° and this is 
pose of nutrition. Hence there is a fundamental con- aie | 


nexion between taste and nutrition *. The object or final composi- 


4 ‘ mes tion of 
cause of this sense is nutrition® Yet only the sweet ,oist and 


actually nourishes: all other varieties of taste are, like the eee. 
e 
saline and the acid, merely ways in which nature seasons however, 


the sweet to make it the more suitable for its purpose 4, 2*tally 
pote - * nourishes. 
In the case of objective tastes, as of colours, the contraries Between 


are relatively simple, i.e. the sweet and the ditter. These ons 


are the elements of the other tastes®. Next to the sweet, of sweet 


‘ e and dztter 
and perhaps as a variety of this, comes the succulent fai saline, 


(Aumapés); the saline and the bitter are closely akin; while ieghais ; 
between the sweet and bitter come the harsh (adornpds), astringent, 


the pungent (dpyus), the astringent (orpudvds), and the acz a we 


(déts). If the succulent is a kind of sweet, there appear seven 


, oy as species of — 
to be seven leading varieties of tastes, as there are Of taste, as of 


colours®. The faculty of taste is that which is potentially ey and 
such as each of these objective tastes is; while the object 

of taste is that which in each case makes the faculty 
actually such’. 


§ 15. Taste is a sort of touch, if only because it has to With 


: isp uM . : faculty of | 
do with nutrition. Nutriment must be something tangible. touch aud 


Sound, colour, and odour do not nourish, nor do they cause its modi- 


: ; fication 
either growth or decay. Hence tasting must be (as we have taste ne- 


said) a mode of touching, as it is that which perceives pote 
the nutrient tangible. All animals with the sense of touch desire 


possess émOupia, or the impulse towards what is pleasant. centuyia). 
Moreover they have a discriminating perception of their 


1 358 18, 443° 26 seqq. 

2 441? 24 seqq., 442® 1 seqq. 

3 4367 15 7) b€ yedous dud ry Tpodyy, 435” 22, 434° 18 7 yedous Somep 
dgy tis’ tpopys ydp eat. 

4 442° 8, o44o* Fe, ® 442* 19 seqq. 

7 For the original of §§ 12-14 cf. Arist. 422% 8» 16, 414» 1-16. 
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food; for touch gives them this (viz. through its modi- | 
fication, taste). All are nourished by things dry and moist, 
hot and cold, i.e. by the objects of touch. The objects 
of other senses nourish only incidentally ; just as sound, 
colour, smell may put an animal on the track of food, 
but they cannot in themselves feed it. yupos is a variety 
Hunger then of the darév or tangible. Hunger and thirst constitute 
es émOuuta in relation to food and drink. Hunger is (ém6upia) 
for the dry and hot ; thirst for the cold and moist, and xupos 
is a sort of seasoning (ij5vopa) of these objects. 
Touch and § 16. Touching and tasting, then, are essential to the 
raste essen very being of an animal. The others are subservient rather 


tial to the 


being of anto its wel/-being, and do not belong to all species of 
animal. A ‘ ; 
Use oftaste animals, but only to some; especially to those which 


to distin’ have the power of locomotion’, Animals have the sense 
ee of sight in order that they may be able to see objects 
ona ., While yet distant through the medium of the d:adavés. 
foodand They have hearing in order that they may be able to 
ene apprehend significant sounds conveyed through the air to 
ae their ears; and they possess in the tongue an organ 
and taste; Wherewith to convey such sounds to others. But they 
Se fly POSSESS taste on account of the difference between the agree- 
connect able and the disagreeable in food and drink; in order that 


themse'N°S they may be able to apprehend this difference, and accord- 
an co ing to such apprehension, may direct their movements 
cellence in to the seizure or avoidance of certain things as food. 
touch and Serpents and saurians have a peculiarly delicate and keen 
sense of taste, nature having endowed them with tongues 
long and forked, with a fine extremity furnished with hairs. 
This formation of the tongue doubles the pleasure which 
such creatures feel in agreeable tastes, since the sense itself 
is thus possessed of twofold power*. The organ of taste 
like that of touch is connected with the vital organs. The 
region of the heart is the foundation of the senses, of which 
two—those of touch and taste—are manifestly connected 


with the heart 8. Of all animals man is the most finely sensi- 


* Arist. de An. iii. 12. 434» 18-26. 
2 De part. An. 660» 6-10, § 469° 12-16, 656% 27-31. 
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tive as regards touch. Man’s tongue, too, is soft, which 
makes it particularly sensitive in touching; and tasting, the 
tongue’s proper function, is a kind of touching. Man’s sense 
of touching is the most perfect, and in it he excels all other 
animals. Next comes his sense of tasting. In the other 
senses he has no superiority to the lower animals, many of 
which, on the contrary, have better sight and hearing, 
and a keener olfactory sense”. As to the way in which the 
organ of taste discharges its function, Aristotle has made 
no real advance beyond the positions taken up by Alcmaeon 
or Diogenes. 


1 660% 20-22 reading 7) yA@rra padakn, instead of Bekker’s 77 p. yr. 
2 494” 16-18, 421° 17-26. 


THE ANCIENT GREEK PSYCHOLOGY 
OF TOUCHING 


Alcmaeon—E mpedocles. 


Touching, § 1. THE pre-Aristotelean psychologists have left com- 
ee the paratively little on record respecting this sense, although 
mental it was, according to the opinion of several of them, the 
a fundamental sense—that from which the others are 
treated. developed, or at least in some way derived. Not indeed 
until we come to Aristotle himself do we find a real or 
business-like attempt to treat of touching. True, Plato 
gives a detailed account of the objects of the sense, as he 
conceived them; but of the organ, or its operation, we read 
little in his remains or those of his predecessors. That 
little has, however, in accordance with the plan hitherto 
followed, to be here set forth in its entirety. 
Alemaeon. According to Theophrastus! Alcemaeon altogether omitted 
to treat, at least in his writings, of the sense of touching— 
its organ or mode of operation. Theophrastus makes a 
a similar statement of Empedocles, with this difference that 
Fico. while, according to him, the former seems to have omitted 
phrastus’ all reference to touching, the ‘latter, though not indeed 
a. "treating it with complete neglect, failed to give a distinct 
ae a and detailed theory of touch. He merely threw out the 
the func. general suggestion that this, like the other senses, is to be 
Coe explained by the operation of ‘emanations’ entering into 
and fitting the ‘pores’ of the organ?. Theophrastus is of 
opinion that the Empedoclean theory of perception by 
‘emanations’ is even less plausible with regard to touching 
(and tasting) than in reference to the other senses. ‘How,’ 
he asks, ‘are we to conceive sensible distinctions of taste 


or touch as made by means of emanation (dmroppor) ? how 


1 
Theophr. de Sens. § 26, 
9 \ ‘ 7, \N¢ a 5} , a“ 
 Tepl b€ yevoews kal apis od Siopitera Kal? éxarépav obre rds obre BC A 
‘ \ ‘ ey * Ai 
Yeyvovrat, mAjy rd Kowov ore TO Evapporrety Trois mépois ataOnois eater, 


Theophr. de Sens. §§ 7, 9. Also Arist. de Gen. et Corr. A. 8. 324? 
26 seqq. 
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are we to discriminate “the rough” or “ the smooth” by its 
fitting into “the pores!”’?’ Yet Empedocles seems to bring 
all the other sensations under the sense of touch. ‘ He says 
of all alike that they are caused ultimately by “emanations” 
entering and fitting into the pores of the respective organs. 
Whence it is that one sense-organ is not susceptible of 
the sensations proper to another; since the “emanations” 
which fit the pores of one are too large or too small for 
those of another, and therefore are not followed by the 
due sensory effect. Those that are too small pass right 
through the pores without touching (oy ntdépeva) its sides ; 
those that are too large cannot enter at all?’ Thus the 
primary condition of the proper exercise of each and every 
sense-organ is found to consist in a fact of touch—the due 
contact between the ‘emanation’ and the inner surface of 
the pore; yet of the sexse of touching he has propounded 
no special theory. No idea of the sensory function of 
nerves existed till long after Empedocles; and the seeming 
‘immediacy ’ of touch was, perhaps, what debarred it in his 
opinion from being easily explained in detail by the theory 
of dmoppoat, which operate at a distance and through a 
medium*, The difficulty felt in applying his general 
theory to touching was of course felt also in reference to 
the kindred sense of tasting. Accordingly we have from 
Empedocles no particular information as to either the objects 
or the organs and functions of touching and tasting. 


Democritus. 


§ 2. Here, too, we are disappointed. The whole tenor of Demo- 


the physics and psychology of Democritus himself, as well as putts * 


the assertions of Aristotle, make it perfectly clear that for other 
Democritus the sense of touching was the primary sense. oe 


‘Democritus and most of the “ physiologi” who treat of Sen yet 


sense do a very extraordinary thing: they represent all ene a par- 


objects of sense as objects of touch. If, however, this ticular or 
detailed 


is true it plainly follows that each of the other senses is account 


1 De Sens, § 20. ? Theophr. de Sens. § 7. 
3 By dmoppoai too he explains the properties of the magnet. Cf. 
Alex. Quaest. il. 23, p. 72. 9 (Bruns). 
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ofthis. a kind of touch, which is manifestly impossible a? This 


ss ieee was not only a biological but a physical conclusion. It 
ofatoms was the opinion of Democritus that we see, hear, smell, 
an taste, and touch by the agency of atoms, which are the 


se,(6)in gole ultimately real; the ultimate ‘things. We must 
—. distinguish carefully between ves naturae, i.e. such ‘things , 


een as we perceive, and the atoms, or real things, which reason 
imate : ee 
or primary alone reveals. The physical qualities of each atom are 


ganiies of weight and solidity. To these must be added local motion, 


properties oe 

of os which in each and every atom goes on eternally. It has also 
Ca geometrical qualities—jigure and magnitude. The primary 
Biya) physical qualities of ves naturae are also weight and solidity. 


All other Their weight depends on the number and size of the atoms 
Be ane in them; their solidity (which is only comparative) on the 


cr density of the atoms. The differences of the atoms com- 

‘affections pared zzzter se when forming senszbzlia consist of order, 

ae figure, and position. AH differ from HA in order ; 

A differs from H in figure; I from H in position’. 

Besides atoms, void was postulated to explain the possi- 

bility of movement. The principal ‘ distinction ’ (S:apopa) 

for Democritus seems to have been that of figure: hence 

the name ‘figure’ is frequently employed to designate the 

atom. Thus the only ultimate properties or qualities of 

sensible things are ¢angzbzlia, and from the physical point 

of view we see how all the objects of sense had to be 

reduced to those of touch. Only the above-named qualities 

are objectively real; the rest are subjective, due to our 
sensibility. 

§ 3. Such are our sensations of taste, colour, smell, sound, 

and (among tangibles) temperature. It would seem then 

* Arist. de Sens. iv. 442% 29. This criticism appears to exhibit Aris- 

totle as incapable of profoundly apprehending the idea of biological 

development. Yet, strangely, he himself most firmly held the theory 


that Touch is the original sense from which all others have been 
differentiated. Vide SENSATION IN GENERAL, § 23, and SENSUS 
COMMUNIS, § 49. 

Ct VISION, § 19, p. 37 n. 2 supra. Theophrastus (de Sens. 
§§ 61 seqq.), in stating the physical qualities of the atoms, seems to 


use oKhnporns loosely for mvevdtns—hardness for solidity, Plato ($6 
znfra) did not confound these. 
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as if the desirability of a full investigation of the sense of Why De- 
touching should have impressed itself upon Democritus ?. piriaie ues 


But we are told he left this part of his subject without any amine the 
attempt at originality of treatment. The fact of his not touch = 
having attempted such investigation may perhaps oes 
explained (a) by his ignorance of the nerve-system, and "" ~ 
(6) by assuming that he felt the difficulty of satisfying him- 
self with any explanation of the way in which the merely 
physical, conceived as such without original reference to 
mind, -could. ‘ pass. into. the. .menta].; This difficulty 
confronted him—as it must confront every one—most 
formidably, just at the point where the ultimate analysis 
of sense (or what seemed to him to be so) is reached. 
To this may be traced the half-heartedness, barrenness, or 
absence of early physiological psychology with reference 
to the organ and functions of touching. To this also is 
due the fact that even modern physiological psychologists, 
when they come to deal with the sense of touching, have 
to be content with conclusions which scarcely take us 
outside the province of anatomy. It is chiefly, if not 
solely, in that province that real advances have been 
made beyond the position in which this sense was left 
by the ancients. True, modern psychologists have dis- 
tinguished, as the ancient Greeks failed to do, between 
cutaneous sensations (of touch proper, and of pressure), 
sensations of temperature, and muscular sensations; and 
attempts have been made, not very successfully, to connect 
each of these with their proper nerves or nerve-endings. 
But these are small matters. The biological question as 
to the differentiation of touch into the other senses remains 
now as it was then—a mystery only vaguely soluble by 
reference to a long process of evolution. And—to say 
nothing of the metaphysical difficulty of accepting touch 
as the ultimate authority for objective reality—there was 
yet another biological question, viz. that of the history of 
this parent-sense. How did touch itself, with all its implicit 
powers of development, arise? Democritus could not answer. 


1 gxeddv 6poiws movet Trois wAcioras, Theophr. de Sens. § 57. 
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This question we, too, must still either shelve, or slur over | 
in the best way we can. All attempts at explaining a 
‘transition’ from the physico-physiological to the psychical 
or conscious fact have been futile. Most moderns prefer 
to speak or think of the so-called two facts as really one, 
but with two (or more) different aspects. We hesitate even 
to think of such ‘transition.’ 


Anaxagoras. 
Touch § 4. Anaxagoras teaches that sensation is effected by the 
(like the interaction of opposites ; for like is incapable of being 
senses) per- affected by its like. This principle he tries to carry out 
ceives PY _ with reference to each particular sense. Touching (and 


The cold tasting) distinguish their objects as seeing and hearing 
hand feels Z ; ‘ ; 4 J 
the water dO, i.e. by interaction of opposites. That which is of 


hot, &c. Iflike temperature with the hand does not by its contact 
the water 


be of the give us the sense either of coldness or of heat. By the 


ne the Watm we cognize the cold, as by the saline we cognize the 


hand, the ‘potable’?. Except for this we have scarcely any record 
latter feels ; : 3 
it neither Of Anaxagoras teaching regarding the sense of touch. 


Aer As Theophrastus informs us, Anaxagoras has not left on 


notem- record his views of the more corporeal senses”, Diogenes 
perature. also having left no opinions on record concerning the sense 
of touching, we pass on to Plato. 


Plato. 


Organand § 5. Plato, too, has treated this sense with comparatively 
ee oe slight care*. He has given little to determine the nature 


cee of the organ and function of touching. It is distinguished, 
1 1Ltie 


regard by he says, from the other senses in that it is not confined 


a to some particular part, but diffused all over the body. He 


thatthe reckons the sensations of touch among the xowa raO7juara— 
tactile those belonging to the whole body as pleasant or painful *— 
* Theophr. de Sens. §§ 27-8. 
? § 37 ob doi b€ ras cwpariKwrépas alaOnoeis. 
* Theophr. de Sens. § 5 WAdrov ... od pay eipneé ye mept dmacay dda 
povoy trept axons Kal dews. 
* Tim. 64 A. Here Plato comes near recognizing the senmsus 
communis of modern parlance, i.e. a ‘general feeling’ such as that 


of comfort or discomfort, nausea, faintness—a totally different thing 
from Aristotle’s sensus communis, 
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among which he names o¢ and cold, hard and soft, heavy and Ree 
light, rough and smooth. In the Timaeus, 61 D seqq., he drafts ae a 


an explanation of some of these objects of touching. ‘ First ioe 


then,’ he says, ‘ let us see what we mean by calling fire hot. not, like 


: : the others, 
We must consider the matter as follows, remembering the aay Oe aA 


power of dividing and cutting which fire possesses and certain 


; 4 . ts. H 
exercises upon our body. That the sensation is a sharp lhurefore 


one, we are all well enough aware; and we must take calls the 
; ‘ affections 
into account the fineness of its edges and sharpness of of touch 


its angles}, besides the smallness of its particles and the *%”% 79% 


pata, 


swiftness of its motion, all of which qualities combine to Names 


: P chief dis- 
render it so vehement and piercing as keenly to cut Hacdone 


whatever meets it, remembering the genesis of its figure, made by 
: touch hot- 
that this more than any other substance separates our old, 


bodies and minutely divides them, whence the sensation hehe haat 
that we now call feat justly derives its quality and name. soft,rough- 


The opposite condition, though obvious enough, still must cere 


not lack an explanation. When the larger particles of objective 


moisture which surround the body enter into it, they ei 


displace the smaller, and because they are not able to physically, 
pass into their places, they compress the moisture within 

us; and, whereas it was irregular and mobile, they render 

it immovable owing to uniformity and contraction, and so 

it becomes rigid. And what is against nature contracted 
struggles in obedience to nature and thrusts itself apart ; 

and to this struggling and quaking has been given the name 

of trembling and shivering ; and both the affection and the 

cause of it are in all cases termed ‘cold.’ 

§ 6. Hard is the name given to all things to which ae 
our flesh yields; and soft to those which yield to the hard-sot: 
flesh ; and so also they are termed in their relation to each °*#ctly 

anticipates 


other *. Those which yield are such as have only a small Locke’s ac- 
count of 


1 For an account of the elementary structure of fire in accordance hardness, 
with Plato’s geometrical physics, see 7zmaeus 53 C seqq. 
2 Cf. Locke, Essay concerning Human Undersianding, ii. 4. 4 
‘ And, indeed, hard and soft are names that we give to things only in 
relation to the constitutions of our own bodies; that being generally 
called hard by us, which will put us to pain sooner than change figure 
by the pressure of any part of our bodies ; and that, on the contrary, 
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base of support; and the figure with square surfaces, as. 
it is most firmly based, is the most stubborn form; so, too, 
is whatever from the intensity of its compression offers the 
strongest resistance to external force. 

Heavy- § 7. Of ‘heavy’ and ‘light’ we shall find the clearest 


Adah explanation if we examine them together with the so-called 


gated to- ‘below’ and ‘above. Here follows an argument showing 


es that the popular notion of the universe being divided into 


of above an upper and a lower portion, to the latter of which all 
and below. 


These bodies naturally tend, is false; the truth being that, as the 


directions universe is a sphere, there is really no such thing as an 
only rela- 


tive. The upper and a lower region in it. ‘ Whence (Plato goes on 63 A) 


a whole, these names (“upper ” and “ lower”’) were derived and under 
> 


ee what conditions we use them to express this division of 
spherica A 5) ° ° 
ally con- the entire universe we may explain on the following 


tainsno ~~ hypothesis. If one were in that region of the universe 
such dis- 


tinction. which is specially allotted to the element of fire, the region 


iy wherein is to be found collected in greatest mass the fiery 


yee ten- element to which our earthly fire is attracted; and if 
ne i. S56 ° 
Sas its he, possessing the requisite power, takes his stand on 


kindred this mass and separates from it portions of the fire and 
element. 


Thus earth weighs them in scales, when he raises the balance and 


a forcibly drags the fire into the alien air, evidently he 


een overpowers the smaller portions more easily than the 
tendency larger; for when two masses are raised at once by the 
phon same force, necessarily the smaller yields more readily to 
ward’ or the force, the larger, owing to its resistance, less readily ; 


ae hence the larger mass is said to be heavy and to tend down- 


‘lena is wards; the smaller to be light and to tend upwards. This 
‘upward.’ . ; : 

Fireis light is exactly what we ought to detect ourselves doing in our 
because it : : 

tends away OWH Tegion. Standing as we do on the earth, we separate 


from the “ portions of earthy substances, or sometimes earth itself, 
th. ; : Saeed 
But ie and drag them into the alien air with unnatural force, for 


_ Ls each portion clings to its own kind. Now the smaller 
ants of the ; NM 
empyrean, Mass yields more readily to our force than the larger, 


and tried and follows quicker into the alien element; therefore we 


soft ea changes the situation of its parts upon an easy and unpainful 
touch. 
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call it “ light,” and the place into which we force it “ above”; to detach 
while to the opposite conditions we apply the terms “heavy” fy. . 


and “below”... In every case it is the tendency towards should find 
it heavy as 


its kindred element that makes us call the moving body earth is 
“heavy,” and the place to which it moves “below”; while bet and 
to the reverse relations we apply the opposite names... . of w and 


: 99 down 
Of the affection “smooth” and “rough” any one could Bes ee a 


perceive the cause and explain it to another: the latter reversed. 
R A ‘ ; gh * Smooth 
is produced by a combination of hardness and irregu- joy; ex- 


larity; the former by a combination of uniformity and Plained. 
density 1’ 
§ 8. For Plato the oxgan of touching was undoubtedly The fune- 


what he called flesh—oapé In the Zzsmaeus, 61 C, having ple 


explained copara by geometrical figures in various com- Ae ae 
ato 


binations, he says we must assume that all these ‘ bodies’ thinks the 


are perceptible to sense, but of odp€ and its concomitants, beet 
4 > must be 


as well as of the soul in its mortal nature, he has, as explained 


yet, given no account. These, however, cannot be really oe 


explained apart from the sensible qualities of body, nor ee - 
can the latter be explained apart from the former. Nor Peja 


can they be dealt with together. He has, therefore, to by 27 ac- 


ee agi S count of the 
assume provisionally the several distinct sensory faculties, former. 


: : In the 
to a particular account of which he purposes afterwards 77 


to return”. The promised account is, however, nowhere Loe 
satisfactorily rendered. In what follows the organ and ‘tistotle’s 


function of touching remain almost without an attempt man 
a e 


at explanation. In the 7zmaeus Locrus*, however, we qualities of 


have a few remarks bearing on this subject. Though ee ied 
ody are 


not by Plato, they deserve to appear here for comparison all tan- 


with Plato’s views. ‘All the sensible affections (7d0eqa) eee a 


1 Plato, Zim. 61C-64A. Mr. Archer-Hind’s translation has been 
for the most part adopted. 

2 Tim. 61 C-D mpa@rov peév ody trapxeww atabnow Sei Trois Neyopévors det 
capkos b€ kal Tay mepi odpka yeveow, Wuxns Te daov Oyntdy, ovrr@ SieAndrv= 
Gapev. tuyxaver O€ ovre ratta xwpis TOv wept ra TaOnpata boa aidOnTa 
ovr’ éxeiva Gvev Tovray dSuvara ikavas hexOnvat, rd Oé Gua vyeddv od Suvardy. 
€ , \ , , \ SUMS , > , > a oo > CLA 4 
vmroberéov 81) mpdrepov Oarepa, ta & troreGévra emavipev avOis’ iva ovv EEns Ta 
raOnpara héynrat Tols yéveoty, €oT@ mpdrepa Huly Ta mept Toya Kat Wuyi 
évra. I adopt here Mr. Archer-Hind’s aioOnra for aicOntix4 of MSS, 

3 Tim. Locr, 100 DeE. 


and the 
visible were 
the first 
created 
properties 
of body : 
without 
earth no 
tangible, 
however ; 
without 
fire, no 
visible. 


The organ 
of touch; 
is it cap 
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of body, as they are called, are named in relation to the | 
sense of touching}! (mort rav dpdv KAni¢erar), while some 
of them are denominated from their tendency towards the 
earth (ford ori ray xdpav). It is touch that distinguishes 
the vital properties (ras (wrixds duvdpias)—heat, coldness ; 
dryness, moistness ; smoothness, roughness; things yielding 
to the touch (rd elxovra); things vesésting the touch (ra 
avriruna); soft things, Aard things. It is touch that 
primarily distinguishes (mpoxplve.) heavy and light, but 
it is reason (Adyos) that defines them (dpi(et) by their in- 
clination to the centre or from the centre (r4@ els 7d péoov Kat 
and 76 péow veiser). Motion ‘downwards’ and ‘towards the 
centre’ are identical. ...The ‘hot’ is held to be composed 
of fine parts (Aemrouepés) and to have a tendency to dilate 
or separate the parts of bodies (j:acrarixdy tTGv cwpatwr), 
whereas the ‘cold’ is thought to consist of grosser parts 
(maxvpepeorepov) and to tend to compress and close their 
pores (cuymiAarixdy mépwr). 

Created matter must be both vzszble and tangible. But 
without fire nothing could ever be visible; and nothing 
could be tangible without something solid in it, i.e. without 
earth (see Arist. § 12 2zfra). Hence when God framed the 
body of the universe He formed this of fire and earth. 
These, however, required a bond to unite them. The best 
bond is that which makes itself and the things bound by it 
as much one as possible; and the agency which is best 
fitted for such a bond is proportion (dvadoyia). .. . God 
accordingly set air and water between fire and earth, making 
them as far as possible proportional; in such a way that 
fire is to air as air to water, and air is to water as water 
is to earth. Thus He constructed a universe both visible 
and tangible 2, 

Aristotle. 

§ 9. Nowhere is the advance made by Aristotle in the 

psychology of the senses more evident than in the intro- 


* Cf. Arist. § 10 infra: he also made the qualities of body gua 
body ¢angibles. 


* Plato, Zim. 31 B-32 B, with Mr. Archer-Hind’s notes. 
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ductory words of the chapter in which he treats of the (as is 
sense of touching and its objects. He raises the question bupposed) 


whether odp€ is the real organ of touch, or whether the a. oie 
real organ is not rather something internal, to which odpl y within’? 
only serves as a medium. This question initiates an ead 
inquiry which could be satisfied only by a minute examina- one sense, 
tion of the bodily structures concerned in touching, and 0 § 8'0"P 
which was destined in later times to lead to important The flesh 
results for physiological psychology. These results were oa egs 
not, however, reached by Aristotle, who may be considered ie ge Rai 
nevertheless as a pilot of research. A second question here en. 
also raised by him, viz. whether this sense usually con- Sipe 
sidered ove is not really several, is of equal importance. of touch is 
To these questions he gives answers which correct the pe 


popular views. He concludes that the ‘flesh’ is not the a combina- 
e e e e e e O 
true organ of touching; and he indicates his conviction Sale 


that this sense is really a combination of several senses, ¢5¢- 
prominent among which are the senses of temperature 

and resistance. The odp& and ydérra, popularly looked 

on as the organs of touch and its modification taste, are 
related to the true organs of these, as air and water are to 

the organs of seeing, hearing, and smelling '. 


§ 10. The sense of touching, like the other senses, is best Touch not 


explained if its object be first analysed and eaihed oe 


(z) If touching be one sense, its object should be one (i.e. shade of 
nse of 
should fall under one conception bounded by contrary rae 
poles, as colour is a province lying between the contraries be eee 
white and black). But if it have several objects it must be under a 


not one but several senses. (4) Again; what exactly is the oe sth 


organ which perceives the tangible? Is it the flesh—in aceon 
‘ : e objects 
creatures possessing flesh—and, in other creatures, that o¢ ae 


which is analogous to flesh? Or is this merely the medium, tie - 


while the organ proper is something different, situated have (1) 
within? As regards the former question (a), every other oe aA 
sense is regarded as related in its object to one pair of solid (or 

qwet-dry) 5 
opposites. Such is the case, for example, with seeing. this pair 


This, as above remarked, is related to the opposition of of con- 


1 Cf. 422 17-4247 16 with Trendelenburg-Belger, pp. 329-337. 
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trarieties 


petal grave tones; tasting, to sweet and ditter. But within the 
onecon- zangible many kinds of opposition are included’, all or most 
ee of which are reducible to the two of ot and cold, fluid and 
the sense so/jd?, These two, however, are not further reducible *. 
ae A sort of answer to this question may be given by saying 
og that there are several oppositions in the case of certain of 
sense. the other senses also; for instance, in the case of sound, 
tone there is not merely the igh and low, but also the loud 
tainthe and faint, the soft and the sarsh. In regard to colour 


aa also there are corresponding kinds of opposition. But as 

body, and Themistius observes, this answer is not satisfactory. It 

form the ; ; 

ultimate could not have been so to Aristotle himself*. It con- 

tangibles. tradicts his frequent declaration that each special sense 
has a single évaytiwois. Besides, what is the one conception 
sufficient to embrace all the ¢angzbles in their various 
oppositions, in the way in which the notion of sound 
embraces all the audibles? There is no one obvious generic 
conception capable of containing under it the various, or 
the two chief, oppositions which come under touching’. 
All that can be said is that the tangible qualities are those 
of body gua body ®, and that their four above-named 
irreducible varieties determine the four elements of all 
bodies’. Hence either the sense of touch is one, with the 
difficulty that there is no one generic concept of its objects, 
or else it is two senses with two forms of évavriwous falling 
under it. 


ar oe § 11. As regards the other question above-raised, viz. 


not the | Whether flesh is the true organ of touch, decisive evidence 
Jesh. is not to be found in the fact that the perception of touch 
* 422” 25-7, 647% 16-20. 
* These words best represent Sypév and énpéy in this connexion. It 
may be observed that this opposition covers that of soft-hard; see § 16, 
Pp. 195, n 6 zufra. 
* 3308 25 adrat & odkér els éddrrovs (avayovrat). 
TOUTO pey ovv Lows dy Tis odK aroxpavras adda mbaves Siadvoeer, 
Them. de An. ii. 11, p. 72. 21 (Heinze; ii. 130. 20, Spengel). 
: 422” 32. 6 423> 26. 
age? 3 76 pev yap rip Oeppdv al Enpdv' 5 8 dnp Oepudy kal dypdv... 
70 0 vOwp uxpdv Kal bypdy'  Oé yn buxpdv kai Enpdyv. 


white and black. So hearing, too, is related to acute and 


eS 
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occurs simultaneously with contact between the flesh and True this 


. : 6 sense acts 
an object. For if one were to take a thin membrane and Concur 


strain it close around the flesh, this membrane would, just pe ee 
; : : e contac 
like the naked flesh, seem to take the impression of touch between 


into consciousness co-instantaneously with the occurrence “sh and an 
object: but 


of contact between it and an object. Yet such a membrane so it would 


would not, of course, be the organ of touch; though if, bears 


instead of being thus placed artificially round the flesh, strained 


tightl 
it were connatural with it, the sensation of touch would °°. eee 


pass through it even more quickly, and still more would poe 
it seem to be itself sensitive. A decisive argument to medium of 


the contrary is this: immediate contact between the flesh ae and 
aste, how- 


and an object causes sensations of touch; but no other ever, is 


internal, 
sense-organ has its specific sensations excited by immediate 5. the 


contact with its object. Hence we must conclude that ce S y 
: : art of the 
flesh is only to be looked on as a medium of the sense of ee itself. 


touch, somewhat as the air would be of the other senses, if ee ae 


it were a natural growth around our bodies. On the latter medium 


nas being com- 
supposition we should have been thought to perceive sound, ) 703 Jan, 


colour, and odour by one and the same organ ; and seeing, the organ 
heari d smelli ld be held to be i Ke: 
earing, and smelling wou e held to be in a manner one joay) that 


and the same sense. ‘As matters stand, however, owing to eae us 
uncertain 


the separateness from us (i.e. from our bodies) of the medium not only 


through which the movements stimulating each of these ¥>+ vs 
organ is, 


three senses pass, the difference of their several organs is but 


: whether 
manifest’. But now as regards touching, this remains 4. sense 


1 42310. I take 8¢ 08 ylyvovraai alaOnoes as Simplicius did, and as #8 one oF 
Baumker (of. czt., p. 43) does, referring it to the medium-air, which is not aie oe 
according to the above hypothesis mepureuxas jyuiv, but dtapiopevos. 
it is hard to see how Wallace’s translation (which follows Themistius 
and Trendelenburg’s note) can be acquitted of tautology. ‘ Now, how- 
ever, as matters stand, dy reason of the difference in the organs by 
which the movements are effected, he organs of sense which we have 
mentioned ave clearly seen to be different from one another (the italics 
are mine).’ If the air were nuiv repureduxas, then (according to Aristotle's 
notion here) the sensibility to colour, sound, and odour would be as 
widely diffused over the surface of the body as is the sensibility to 
tangibles. The connatural air, no matter where the xivnous affected the 
periphery of the body, would transmit this xivyots to the sensorium, 
and the local separateness which marks and distinguishes the organs 
of seeing, hearing, and smelling would disappear, 
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uncertain!’ Hence those two senses—of: touch and. 
temperature—which, according to Aristotle’s principle of 
determining sensory faculties according to their objects, 
ought to be separated, remain for ordinary consciousness 
combined in one single sense. 

Notwith- § 12. There must, however, be such a medium of sense 


_ as flesh, notwithstanding its effect in defeating our attempts 


amedium at analysis of the sense of touching. ‘An animate body 


as flesh is F , ere 
necessary, Cannot be composed of air or water singly?: it must be 


In order to something solid. Accordingly it must be composed of a 
equal mixture of earth and these two other elements, i.e. it should 


nayeeed be such a thing as flesh and what is ‘ analogous to flesh’ 
viz. solid tend to be. Hence by implicit necessity the body must 
Ty be interposed as medium between the organ of touch and 


we aaa its object, and cohering naturally with the former, through 
a SOlL 


medium. Which body the varieties of sensation classed under touch 


The ° e ° ° ° 
possibility all alike pass notwithstanding their severalty and plurality. 


ofseveral That touching does comprise several kinds of sensation is 


being Proved by the sense of touch immediately connected with 


ee the tongue. For in virtue of the tongue, which is one and 
roug 


thesame the same organ, one has the sensation of all the other 


medium is objects of touching and also that of taste. Now, if the 
seen in the 


case of the rest of the flesh (as well as that of the tongue) had also 

tongue. been endowed with a sense of taste, touching and tasting 
would have been regarded as one and the same sense ®. 
As it is, however, they are seen to be two, owing to the fact 
that their organs are not thus each capable of discharging 
the other’s functions. | 

Can things § 13. One might ask: if every body possesses a third 


submerged 4° ° ; ; é 
- ie dimension—depth: and if two bodies, between which there 


oe is a third, cannot touch one another: and if, further, that 


Can things Which is moist and fluid has, by implication, body, as it 


t 423° 11. What remains uncertain? The answer is: Jdo¢h the 
things in question, viz. (1) what is the organ of touching (whether 
the flesh or something internal)? and (2) is the sense of touching 
really not one but a plurality? This uncertainty arises from the odpé 
being a ‘connatural’ medium, and therefore obscuring differences 
between organs otherwise discernible. 


* 423° I1 seqq. 3 4338 19 seqq. 
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necessarily either zs or contains water; and if things which in air? All 


' supposed 
touch one another in water have not (as they cannot have) Cia 


their tangent extremities dry, and, therefore, necessarily aaa 
have water between them, the water with which the said but close 


extremities are flooded ;—if all this is true, it is impossible PP*™™ 
that in water any one thing should really touch any other. 

And so, too, in air; since the air is to things in air just as 

water is to the things in water; though, as regards the 
question whether one thing touches another, when both are 
immersed in the fluid air, we (owing to our “ving in air) 

are less likely to notice the difficulty of it, just as aquatic 
animals (owing to their living in water) would be as to the 
question whether one wet thing touches another 1’ 


§ 14. ‘This being so (i.e. even supposed contact being Be eh a 
° e ° ° ° mediation 
only close proximity), it is natural to ask: is the sense- between 


perception of all objects whatever effected similarly, or are es and 


some objects perceived by sense in a fundamentally different touch and 
way from others, just as, in fact, the senses of tasting and oe 
touching are both held to operate, i.e. by immediate contact from the 


‘ : P : h 
with their objects, while the other three senses are supposed ee 


to perceive their objects from a distance? Or is this dis- ae hide 
tinction false, and do we perceive the objects of touching, are (2) 


e.g. hard and soft, through media, just as we do the object of el oa 
hearing, the object of seeing, and the object of smelling, only touch and 


that while we perceive the objects of these three senses at “ore war 


long distances”, we perceive objects of touching only near sie pace 
at hand? Owing to this nearness * it may well be that the that the 


mediation in the second case escapes notice; the truth being oe 


that we perceive all alike through a medium, only that in the touch and 


case of these things (the objects of touch and taste, owing to nae: aes 

their proximity) the mediation is not observed. Yet, as we ofthebody. 
i 2 é : In touch- 

said before, if we were to perceive all objects of touch through ing and 


a membrane, which separated us from the objects without our ee Ni 
knowing that it did so, we should be in the same condition, concur- 


relatively to it, in which we now are, in fact, relatively a alae 


tion of the 
1 De An. ii. 11. 423% 21-31. 2 423b 6, medium, 
° It has been shown or suggested (§ 13) that supposed contact is only 
close proximity. 


BEARE O 
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to water and air when we touch objects in them. For 
it is supposed that we touch the very objects themselves, 
with nothing between us and them. But the object of 
touching differs from the objects of seeing and hearing in 
this, that we perceive the latter in virtue of the external 
medium producing an effect upon us, while we do not 
perceive the tangible by such operation of the object ¢hrough 
an external medium, but we perceive it concurrently, or co- 
instantaneously, with the flesh regarded ‘as medium ; just as 
when a soldier is struck by a javelin which pierces his shield. 
It is not that the shield is driven against and strikes the 
man, but that shield and man seem to be struck together '. 

§ 15. On the whole (i.e. except for this last point) it 
seems that the flesh in general, in touching, or that 
of the tongue, in tasting, is what air or water is with 
reference to the function of seeing, hearing, or smelling: 
that is to say, it is related to the organ of touch (or taste) 
proper as either of these media is to the organ in each 
case. Accordingly, just as there would be no sensation 
of whiteness if the white object were laid immediately 
on the eye, so there would be no sensation of touch if the 
tangible object were placed immediately on the veritable 
organ of touch, and not on the flesh. Hence it follows 
that the latter organ is not the flesh?. Thus only would 
the facts in the case of touch (and taste) be analogous to 
those of the other senses.’ The whole matter may be 
summed up thus. Aristotle abandoned the theory of 
his predecessors, that touch and taste are unmediated 
senses, because (a) the apparent simultaneity of tactual 
perception with contact between odpé and the object, re- 
garded as an argument for this, proves nothing ; (0) all the 
other senses have media; and (c) even between capé and 
the object absolute contact is impossible, since water or 
air always intervenes. The true organ of touching (and 


1 C © 
423 12seqq. Aristotle had no conception of a ‘nerve process’ 
Hee takes time to reach the centres of consciousness. 
b »” A , a 
se 19, 656° 35 ovx gore ro mparov aig Onrnptoy 7 oapé Kal Td ToLovToY 
Hoptoy GAN’ evrds. 
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of tasting) is the heart, or the ‘region of the heart1,’ 
Yet, in spite of all this, we often (cf. p. 198, n. 2) find 
Aristotle speaking in terms of the popular view which 
makes flesh the organ of touching and tasting. He speaks 
of the flesh as organ of touch ?, and of the tongue as organ 
of taste®. The key to this seeming inconsistency is the 
relative truth contained in the popular view. The flesh is 
not, indeed, the true organ; yet it is not such a medium 
as air is, viz. something external to us. It is part of our 
organism, and a sort of auxiliary organ; standing to the 
true internal organ as 70 dvadavés (the external medium) 
would stand to 7 xépyn were it naturally united with this, 
so as to form part of the whole living organism*. Flesh 
is a peculiar medium, yet a medium all the same °®. 
§ 16. It is by touching that the distinctive qualities By touch- 


i ; Fe ea wed h 
(S:adopat) of body as body are discernible, i.e. the qualities deohees 


which characterize the different elements respectively, hot Hr 
cold, solid fluid, of which we have already treated in our body as 


| 6 ° : such are 
work on the elements®. Now the organ which perceives Take. 


these is that of touching, being that part wherein primarily The organ 


: Oe ich 
what we call the sense of touching resides. This is a part ae 


of the body which is potentially such as the object which ge el 
affects it is actually. For to perceive by sense is to be tinlly 


: j : . hat th 
affected in a way in which the (agent or) object so acts ucts oe 


upon the organ (the patient) as to impart to the latter actually. 
actually the quality which the object itself actually has, but 12"8,7/"¢ 


can the 
which the organ before had only potentially. This explains 4Aoiwos, 


+ 656% 29 ai pev dvo havepds nptnyévat mpos tiv Kapdtay Eloi, F re TOV 
anmT@Y Kal 7 TOY Xupav: Cf. 439% 1-2. 

2 647* 19. 25935926; 

4 653 24seqq. domep ay et Tis mpocAdBor TH Kdpy Td Stadaves way. 

® Cf. Baumker, Avist. op. cit. pp. 55-6. 

& 423> 26 seqq., 329> 7seqq. The second class of tangibles is else- 
where referred to as the hard and soft (rd oxAnpoy Kat ro padakdy) but 
remains the same. The typdv is the soft or fluid or moist: the Enpdv 
is the dry, the solid, the hard: i.e. in a loose and popular mode of 
expression, Even now it is not unusual for even men of science to 
oppose water to solids, as if water were not ‘solid’ (cf. Locke, Zssay, 
Book II, ch. iv, and p. 185, n. 2 sufra); what they mean is that water 
is soft. But this opposition is traditional from remotest times. 


O02 
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in which why, when an object of touch is at first equally hot or cold, 
Ee ie. equally hard or soft, with the organ, we do not perceive 
logical it as hot or cold, hard or soft, when we touch it’, It is the 
tangible qualities in excess or defect of those already 


oe actually belonging to the organ that we perceive; since 
ake ace. A ° ° 
The hand each sensory function results from the organ being in the 


es position of a mean between any two different qualities, 


cold no matter what, in the scale of those which lie between 


ene the two opposites determining the province of the sense. 


as c This is what gives each sense its discriminating faculty 
is itse ‘ : ; : 
warm: hot (70 kpivew). The mean is that which discerns ; and it can do 


re be 80 because it presents itself to a pair of different homogeneous 


cause re- qualities, allied each to different extremes, in such a way that 


ivel ; : ‘ 5 
= ae ‘° when confronted with either it becomes the other. To cold 
io area water the hand can be hot: to hot water the same hand 
perception Can be cold. Accordingly, as the organ which is to discern 


EEN white and black must be actually neither but potentially 


&c. The both (and so on with the other organs), so the organ of 


pésoy, ana touching must be actually neither hot nor cold.’ 


eee There is another analogy between touching and seeing. 
above dis- ‘Seeing is, as we have pointed out, related at once to the 


irene of visible and the invisible, and the three other senses with 


The sense Which we have dealt are similarly each related to opposites ; 


f touch eee 
a so also the sense of touching is related to the tangible and 


io the intangible. By “ intangible” here we mean, on the one 
and the. hand, those among tangibles which contain only an exceed- 


intangible. inoly small amount of tangible quality (and so are beneath 
our tactual capacity) *, as, for example, is the case with air, 


e Cf. § 17, p. 198 zzfra. In reference to the sense of touching Aristotle 
explains his idea of the peodrns of the sense-organ most fully. 

* 424212. He wants it to be understood that heis not referring simply 
to the non-tangible, a wide class which would include objects of all other 
senses (e.g. whiteness), and intellectual and moral conceptions (e. g. 
thinking, virtue), and even nonentities, all of which would be irrelevant 
to his subject here. His intangible does not involve a perdBaors eis 
advo yévos, but a descent to or below the very lowest, or an ascent to 
Ss above the very highest, degree of the consciously tangible. ray 
errev Is partitive genitive depending on ré éyov. The extremes here 
treated of as apprehensible by ég7 both lie within the class rd dard: 
the one consists of such émré as are not actually but only potentially 


I a al ae 
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and, on the other hand, such tangibles as are in excess of 
our tactual capacity; for example, things like a thunder- 
bolt, which, if touched, would destroy us}.’ 


§ 17. ‘Among the senses that of touching is fundamental. The ange 
The attribute which first distinguishes animal from merely Roe 


living forms is tactual sensibility. Just as the function of a he 


nutrition may exist apart from the sense of touching and from possession 
: ; first dis- 

sense generally, so the sense of touching may exist apart fee 

from all the other senses. Plants or vegetables possess animal 


the nutrient function: it is by the possession of the sense ee 


of touch that animals first rise above and are distinguished a possess 
iS sense 


from vegetables *.’ ‘Ifa body is to possess sensory faculty, animal 
it must be either simple or compound. But it cannot be cone 
simple, for if it were, it would not possess the sense of be com- 


: ae ee of sy posed of 
touching, which it must, however, possess, if it is to possess =. eas 


sensory faculty, or even live, at all, as will be manifest eo ies 
° ° ° . O. ° as nave 
from the following considerations. Since an animal is an qualities 


animate body, and every body is tangible, and that which ae 
is perceived by touch zs the tangible, it follows that the to the : 


; : ys Opposi- 
body of an animal must have the sense of touch, if the era 


animal is to live and preserve itself. For the other senses, come under 
TF : ; ‘ : : the sense 
smelling, seeing, hearing, perceive their objects through ¢¢ itouch. 


media; but if the animal body comes into contact with = aves 
S neede 


some other, but does not possess the sense of touch, it will for the 


be lacking in the guidance needful to enable it to shun re 
of hard- 


tangibles of the dangerous sort, and to seize on those soft (or 
desirable for its food. Such an animal would be incapable 30/009 


of preserving its existence °*.’ needed for 
the percep- 


‘It is manifest that the body of an animal cannot be tion of 


r : : = hot-cold. 
simple, i.e. composed wholly of a single element, e. g. jive y" ae 


or air. For an animal cannot possess any other sense if of touch 


it have not that of touching, since this is what distinguishes Cie 


tangible, the other of such as are tangible, but only with an effect 
destructive of the organ of touch, or even of life and perception generally. 
Philoponus understood this, but Trendelenburg does not seem to do 
so, for he misunderstands Philoponus, whose note, he thinks, proves 
him to have read rov dmrexov for ray anrav. 

1 For the preceding paragraphs see de Ax. ii. 11. 423” 1-424 15, 

2 De An. ii. 2. 413 4 seqq. 5 De An. iil. 12. 434> 8-18. 
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and defines the animal. Now the other organs of sense 
might conceivably be formed without + earth, since they all 
effect sensation by some medium or third thing, externa! 
to the body, through which each perceives its object. The 
sense of touch, on the contrary, as its very name shows, 
acts only by immediate contact between its organ and the 
tangible object. If the other senses perceive by a sort of 
contact it is at least a mediated contact, one brought to 
pass by the intervention of a third thing. This sense alone 
perceives its objects—or is held to do so—immediately ”. 
Thus if an animal is to possess touch, its body cannot 
consist of any one of the elements of which the externally 
mediated sense-organs might consist (i.e. of air or water 
alone). Earth is necessary as an element in the apparatus of 
this sense®. Yet earth alonve without, e.g. fire, is not enough, 
this sense being a mean between all tangibles, and capable 
of discerning not only the distinctive qualities of earth, but 
also the qualities denominated hot and cold *, and all other 
tangibles. The organ of touch, in fact, is, or should be, the 
most composite of all the organs. This is natural to expect, 
since it discerns a greater variety of objects than other 
organs, and its objects have more than one form of opposi- 
tion ®, We have no sensibility in bone or hair, since such 
parts are formed too largely of earth alone. Plants, for the 
same reason, are destitute of sensation ®. Without touch 
no other sense can subsist, and its organ consists neither 

*435%11-15. Here é&o yis=‘without earth.’ Cf. Pind. Zstf. v. [vi.] 72 
where, by a metaphor, yhéoca & otk ¢£@ hpevay=‘his word is not without 
understanding.’ The obvious opposition here between rd d\Aa and 9 addy 
below makes it certain that by da is meant not ororxeia, but aio Onrnpia. 

* 435217. Aristotle here adopts the popular view of odpé as organ of 
touch; it is for his present argument as suitable as the other; the medium 
being in this case part of the body, and the question whether cap is or 


is not the true organ being irrelevant here. 

* For the reasons vide 423% 14, § 12 supra. 

* 435°23. The need of jive is here clearly implied, though not stated. 

© 647% 14, 

° ra hurd did rovro ovdepiav exer aicOnow dru yas éoriv, 435 1: this 
does not mean that gutd have yj alone in their composition. All 
Hetkra gopara have in them ad the elements, the only difference being 
as to the degree in which these predominate in the compound. 
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of earth nor of any single element alone. The requisite 
xeocdtns Of sense could not subsist in one single uncom- 


pounded element.’ 
§ 18. Touch is the one sense deprivation of which means Destruc- 
death to an animal. Nothing can have this sense but an 1°" ° 


. ; fe privation 
animal, nor, to be an animal, is any other necessary. of touch 


1 
Hence the objects of the other senses—colour, sound, jeans 


odour—do not, when felt in excess, destroy the animal, but death to 
; Secae -.¢ an animal. 
only the organs: unless, indeed, incidentally, as when with Excess 


a sound a thrust or a blow is incidentally associated, or as phen 


when, by the sights or odours, other things are set in action may de- 


which by their contact destroy the animal. Taste, when ae es 


it destroys an animal, does so only so far as its object is its func- 


tangible. But all excess of the tangible qualities of the bets sabe 


hot or cold, or the hard, destroys animal life. In every the tan- 
y y gible de- 
province of sense, indeed, excessive action in the object stroys the 


destroys the organ of the sense: so that this happens also ae 
with regard to the organ of touching. The latter organ, 
however, is one on which the animal’s life depends, and 
without which no animal exists. Hence with destruction 
of this organ, not only the organ itself but the living 
animal perishes forthwith 1. 

§ 19. ‘The flesh, or what is “analogous,” is per se the The organ 


principium of the body of animals. An animal is defined ° pepe 
by having sensation, but particularly that of touching—the the popu- 
primary sense. The organ of this sense is a bodily part such done 


as has been described, viz. a udpiov duoromepés, such as cdp€?, 2 wépiov | 
oer ‘ ‘ , 2. Oporopepes. 
This is either the essential organ of touching, as the xopn is Touch is 


of vision; or else it has been conjoined with the essential me 


organ as its auxiliary or instrument; just as if one were which all 


? l : animals 
to conceive the whole dadavés, or external medium of oa 


vision, joined with and superadded to the pupil. In the Man’s 
case of the other senses it would have been superfluous for ilkienes 


nature to produce this fleshy environment, but the sense due to the 
1 De An. iii. 13. 435% 12- 1-19. 
2 653> 19 seqq. The dpouopepy (e.g. flesh, bone, hair) no matter how 

much subdivided severally yield parts still homogeneous with one 

another and the whole. An ‘organic’ part, e.g. the hand or face, 

could not be so divided into hands or faces. 


b) 
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of touch requires it, this organ being of all others the most 
corporeal in its character’. All animals have one sense 
in common—touching. Hence the part wherein this is 
naturally generated is without a common or generic name ; 
for in some animals this part is the same (viz. odpé), in the 
remainder it isthat which is analogous tothis’.’ The asser- 
tion that touch is common to all animals, and the distinctive 
mark of animal as compared with vegetable life, is found 
in passages too numerous to mention in Aristotle. The 
connexion between this sense and the life of the animal 
harmonizes at least with the fundamental importance which, 
as we shall see hereafter, touch assumes for Aristotle as 
the dasis of the whole sensory endowment of animals and 
men: as primary, not merely from a biological but also 
from a psychological standpoint. His insistence on this 
everywhere makes it the more surprising that he rejects 
Democritus’ theory that all senses are reducible to that 
of touch. As this fundamental character of touch is 
explained or asserted by him in reference to the sensus 
communis (the xow? atcOnors and its kvpiov alc@nrip.oy or 
sensorium commune), we will postpone the further con- 
sideration of it until we come to treat of the latter, in which 
Aristotle’s psychology of the senses culminates °. 

‘In the fineness of his sense of touch man excels all other 
animals, and also in his sense of taste, which is a mode of 
touch. Owing to the delicacy of his sense of touch it is 
that man is the most intelligent of all animals. A proof 
of this is that within the human race itself men show 
genius, or the lack of it, ina degree parallel with the degree 
of fineness in their organ of touch, and none other. Those 
who are hard-fleshed * are dull, while the soft-fleshed are the 


* 653° 24 seqq. 2 Hist. An. i. 2. 489% 17-19. 
eit what precedes we have seen the remark often repeated that 
n an 4s the only sense essentially requisite for animal existence. 
There is no inconsistency between this and the statements found in 
436» 13, 455° 7, that 9 adn and h yevors must accompany animal life, 
for it is Aristotle’s constant doctrine that yedous is a mode of aon, or 
adn tis. 

* Cf. our term ‘thick-skinned.’ 
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persons of genius!. The mental superiority of man, however, 
according to Aristotle, rests also upon a very different 
gsround—that chosen by Empedocles—the superiority of 
the mixture of the elements in his bodily organism *,’ 

The sense of touching is subject to illusion. ‘If we cross 
the fingers, one object placed between them so as to touch 
both their adjacent surfaces appears as if two. We do 
not, indeed, call it two, for the sense of sight, which is 
superior in authority, pronounces it one; but if we had 
only the sense of touch, we should actually call it two 
objects °.’ 

‘Each of the sensory organs is twofold, except that 
of the sense of touching, in which the twofold character 
appears absent ; but this appearance is due to the fact that 
the flesh is not really the organ of touching, and that the 
true or primary organ is something internal *, 


1 De An. ii. 9. 421% 22-6. 

2 Cf. 744% 30 dndot dé ry edxpaciay y didvoia’ povipwrarov yap é€ore 
Tav (dov dvOporos. Against thiscomplacent opinion of human wisdom 
may be set a favourite dictum of Polybius (e. g. xviii. 15. § 15 5 40.§1), 
that ‘of all animals man is the most foolish, being taken repeatedly 
in the same traps, political and military.’ 

3 Cf. de Insomn. 2. 460” 20-22, 461 2, 

4 De Part. An. ii. 10. 656” 32-6. 
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PART II. SENSATION IN GENERAL 
ITS COMMON AND PECULIAR FEATURES 


§ 1. IN dealing with the Greek psychology of the special 
senses, we have used the terms ‘sensation, ‘sense-perception, 
&c., as if their meaning had been already determined. We 
must hereafter consider how far the Greeks themselves had 
reached a clear conception of the general and characteristic 
force of thesetermms. It has to be remarked that they failed 
for the most part (vide, however, § 6 zzfra) to distinguish 
between sensation as the elementary fact, and perception 
as the more complex and developed, implying objective 
reference. Alo@no.s for them (when it did not mean feeling) 
usually denoted what we call perception. We have to 
inquire here what general statement of the meaning of 
sensation, or sense-perception, served them at once to clear 
up the intrinsic connotation of these words, and to dis- 
tinguish—if they did distinguish—between the facts which 
they denote and others such as those of physical interaction 
between bodies. How does seeing, for example, differ from 
the reflexion of images in a mirror? How does ‘touching 
differ from mere physical contact? These questions were 
raised by some of the ancients, and answers were in some 
few cases attempted. Of their psychological importance 
there can be no doubt. Having considered in Part II 
what the Greek writers with whom we have here to do 
contributed to their settlement, we shall in Part III proceed 
to the consideration of the sensus communis, the faculty of 
distinguishing and comparing, imagining and remembering, 
with the synthetic or organizing function which Aristotle, 
rightly or wrongly, attributed to 76 alcOnruxdv. 

§ 2. The problem of mind is complicated with that of 
life. An animal must live if it is to feel and perceive. To 
live it must be nourished, and the faculty of nutrition is 
for Aristotle biologically prior to that of sense-perception : 


indeed, for all Greek writers this empirical relation between 
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vital and psychical faculty is axiomatic. Aristotle, there- order and 
fore, was not taking a course peculiar to himself, but merely pete 
emphasizing his empirical standpoint, when he in his 
psychology discussed the faculties of the soul in this 
order—zutrient (and generative), sentient (with appetitive 
and locomotive), intellectual’, The nutrient faculty can exist 
without any of the others; these cannot exist without the 
nutrient. So the sentient can exist without the intellectual, 
but the latter cannot exist without the former. The animal 
world is distinguished by the super-addition of ato@nots to 
the lower or nutritive (and generative) faculty. All animals 
possess sensation, though some do not possess all the 
varieties of sensation. There is, however, one sense which 
all possess—that of touching, with its modification tasting. 
This is that in which all animals fundamentally agree. If 
then one wishes to ascertain Aristotle’s views as to the most 
general and fundamental characteristics of sensation, one 
should understand first what he has to say of this particular 
form of sense-perception. We shall deal with it more 
particularly in connexion with his theory of the sensus 
communis with which it is so closely connected. But first 
we must consider how much his predecessors had done for 
the purpose of clearing up the notion of sensation in general, 
and how much Aristotle owed to their efforts in this 
direction. We shall find that he owed but little to any 
-except Plato. 
Alcmaeon. 

§ 3. We have but scanty information—if indeed we have Alcmaeon 

any—as to Alcmaeon’s views of the common and peculiar Bag tle 


to say of 


characteristics of sensation. According to Theophrastus ?, ena 
he regarded it as brought about by the interaction of dis- pee eae 


similars; he distinguished between 76 aic@avecOu and 7d ee to 
€ inter- 


ppoveiy (or rd Evyiévat), the latter being probably not cwpa- action of 


7iuxkdv, and declared that while the lower animals possess nein 


sense-perception, man alone has intelligence. In all this guished 


1 De An. ii. 3. 414% 31 seqq. He varies slightly in his statements, 
‘but generally speaking adheres to this arrangement. 
2 De Sens. §§ 25-6. 
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sensation we do not discover what we wish to find, namely, how 

ee Alemaeon would have distinguished between the fact of 
sense-perception in general and merely physical facts, or 
how he would have stated the fundamental characteristics 
in which all the varieties of sense-perception agree. He 
most probably was, however, of opinion that there is even 
in sensation a peculiarity which distinguishes it from merely 
physical processes (see Rohde, Psyehe, ii. p. 171 n.). 


E-mpedocles. 


Empe- § 4. Empedocles, as we may infer from our records, 


eee he 2Pproaches more nearly to an appreciation of these ques- 


solved the tions. As we have already repeatedly observed, he held that 
fis oy all the particular operations of sense are effected by droppoat 


eras entering the pores of the sensory organ, when each organ 
symmetri- 


cal emana- has its fitting object supplied, and when relations of sym- 


ee metry 1 subsist between the dzoppoat from the object and the 


realityhe pores of the organ. Here, then, we find a conception of 
] b- e ° e e e 
ccured it, @ common characteristic of all varieties of sense-perception : 


ee ; this requisite cvppyerpia between the dmoppoat and the wépou. 
id he help 


to answer. But nevertheless for Empedocles there is in this nothing 

oe his PeCculiarly characteristic of sensation. Such agreement be- 

ion by his a 

principle tween amoppoat and the pores of objects is the universal con- 

dee, dition of the interaction of material bodies. Theophrastus, 

like.’ therefore, pertinently asks*, how animate beings differ, 
according to Empedocles, from inanimate in this respect? 
Shall we have to admit that, when emanations from a body 
fit the pores of an inanimate body, the latter has sensible 
experience of the former? or have all things whatever 
a capacity for sense-perception? If Empedocles’ theory 
were sufficient, says Theophrastus, all substances which 


naturally blend together should be said to perceive 


* It would be worth while to consider how far in this notion of oUp- 
petpia Empedocles anticipates or paves the way for the Aristotelean 
doctrine of the perdrns or Adyos of each aicOnriptoy, in virtue whereof 
it grasps the form without the matter of the aicOnrév. As regards the 
composition of capé and dcrodv, Aristotle himself states (642% 19-24) 
that Empedocles made these severally to consist of a Nbyos Tis pelgews 
T&v oToLxelwv—not of any one or two or three elements, or of all merely 
put together, 2 De Sens, §§ 7 and 12. 
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one another!. Another point in which, according to 
Empedocles, all sensory operations agree is that like is 
perceived by like. We perceive external objects by ele- 
ments homogeneous, or identical in kind, with them, forming 
part of our bodily structure and constituting the soul itself. 
Thus to the former requisite relation of cvpperpia is added 
the further requirement of 6j0.0rns between object and organ. 
By this second principle also, Empedocles did but little 
which could be said to raise psychology above the level of 
physics. He showed, indeed, or tried to show, in what the 
various kinds of sense-perception agree, but not that which 
at the same time distinguishes them from physical processes. 
Rather he implicitly denied that there is any such funda- 
mental distinction. Perception is for him only interpenetra- 
tion—a material conception. We shall, indeed, find that 
philosophers divide themselves, henceforth, on this very point, 
viz. into (1) those who assert (implicitly or explicitly) that 
there is no difference at bottom between sense-perception 
and physical interaction, and (2) those who maintain such 
fundamental difference. 
Democritus. 


§ 5. Democritus considered all relations between realities For Demo- 
of every kind as reducible to the purely mechanical form. Fey adie 
Therefore for him no difference could be admitted ulti- between 

: : Ut. : t 
mately between the kind of interaction involved in sense- aan 


perception and that involved in the action of any atomic oe 
bodies upon one another. All interaction whatever consists merely 


in or involves contact: and this is as true of the interaction ea, 


between a percipient and a perceived object as of any other. there be 


é . : funda- 
Sensation is due in the last resort to a contact between ft onta, 


the objects of sense, or dmoppoat from these, all of which are ne oi 
° e e 5 etween 
atoms combined in various ways, and the spherical atoms sensation 


of which the soul is composed. Theophrastus strangely a cae 


hesitates as to whether for Democritus sense-perception was interaction 
1 Theophr. de Sens.§ 12. Empedocles no doubt would accept the 

full consequences of his cosmical doctrine. Despite his discrimination 

of yviev mioris from voeiv, he did not believe in any absolute distinction 

between sensible and insensible forms of interaction: cf. Rohde, Psyche, 

li. 171 seqq. 
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whatever, or was not to be explained by the interaction of like with 
ae aaa like 2. When we reflect that for Democritus differences of 
percipien- kind, being all due to sensory discrimination (which ¢can- 
[ae not be ultimate), must resolve themselves into quantitative 
ultimately differences, and that he allowed even physical interaction 
Soe between similars (a doctrine in which he differs from the 
ee majority), we cannot share such hesitation. It is, therefore, 
avoid, manifest that we cannot find in the doctrine of Democritus 
anything to distinguish sensory facts from physical facts: 
the former are but a mode of the larger physical total. 
What, then, has he to say on the other side of the question, 
viz. as to the common feature in which all sensory facts 
agree? We can find no clear statement on this point either. 
The facts of sense-perception are reduced to physical facts 
of contact between the object and the organ: that is all. 
eae § 6. On the general subject of sensation, however, it is 
ceive of interesting to notice a dictum contained in the Placita, 
bank that ‘Democritus regarded the aic6joes as being more 
which our Numerous than the aicOnrd, but that owing to want of 
ee he correspondence between the alcdyrd and the multitude of 
of perceiv- alc@joes, some of the latter (or the former?) escape observa- 


note ftion?? Diels (Dox., p. 399n.) renders: sexsuum affectiones 
a ue plures sunt perceptis, sed cum percepta multitudini (affec- 
ourselves 2omume) non respondeant, illae non omnes agnoscuntur. In 
scious? ~—sS lately issued Vorsokratiker (p. 388), however, he illus- 
trates by quoting Lucret. iv. 800 guia tenuia sunt, nist se 
contendit acute, cernere non potis est animus. Zeller, on 
the other hand (Pre-Socr. ii. 267 n., E. Tr.), supplies (not 
tas aic@yjoes as Diels, but) 7a alcOyrd before AavOdvew, and 
interprets the passage as having in its original form meant 
that ‘much is perceptible which is not perceived by us, 
because it is not adapted to our senses.’ This interpreta- 
tion Siebeck (Geschichte der Psychologie, pt. i. p. 114) adopts, 
and, as an illustration, mentions our want of ‘a sense 

* De Sens.§ 49. See p. 24, n. 1 supra. 
* Stob. Zcl. i. 51, Diels, Dox., p- 399, Vors., p. 388 (aéaat eiow ai 
aio Ojos) Anpoxptros meious pév etvat ras alcOjoes tev aicbntar Tw O€ i) 
avahoyifery (avadoyeiv, Diels) ra aio Onra To TAGE (SC. TeV aia Onoewr, Diels) 
AavOdvev, What does ‘ correspondence’ or ‘analogy’ heremean? 
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for the perception of magnetic currents, which we can 
only conceive by translating them psychologically into 
phenomena of seeing.’ It is true that Democritus was 
committed to a belief in the infra-sensible qualities of 
the atoms, which are aic@nrd, perhaps, ex hypothesi, but 
‘disproportionate’ to our aicOnoes. Still, in order to get 
the sense which Zeller and Siebeck find in the words, we 
should have miclw tév aicOjoewv Ta aicOynrd, or else take 
ras aicOjoets as equivalent to posszble sensations, or sensory 
powers, and roy aicénrév as actualized percepts, which would 
be very awkward, even if legitimate. Interesting as it 
would, no doubt, be to find Democritus (who stood at 
the head of the ‘science’ of that time) conceiving tones 
which our ears cannot hear, colours which our eyes cannot 
see, and so on, as well as the infra-sensible atoms them- 
selves on which his physical theory rested, yet it is more 
than questionable whether—on the strength of an excerpt 
(such as that here under discussion) five hundred years 
at least later than the writings of Democritus, and of 
a doubtful reading or interpretation of it—-we have any 
right whatever to attribute such conceptions to him. 
Besides, such a theory would implicitly objectivize the 
so-called secondary qualities, contrary to all that we know 
of his teaching. Adopting Diels’ rather than Zeller’s con- 
struction, we might as well, and with equal justification, find 
in the words the germ of some such theory as that of so- 
called ‘latent mental modifications, or that of perceptions 
insensibles afterwards developed by Leibniz. Our aic67- 
gets are more numerous than our ailo@nrd (Democritus 
might then seem to say), because we do not notice the 
former unless when we notice the latter. In modern terms, 
we do not notice sensations which, not being referred to an 
object, are not perceptions. There are, in this way, many 
aia@joets which pass without being attended to or coming 
‘into consciousness. The argument of Arist. de Ax. iii. 1, 
that ‘there are not more senses than the recognized five,’ 
was directed, perhaps, against the very speculation of 
Democritus (whatever it really was), which is alluded to in 
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the above words of the Placita, but of which unfortunately 
we know nothing more’. 
Anaxagoras. 


ForAnaxa- § 7. According to Anaxagoras vods was the principle of 


h s. e es se e 
Sah orderly movement, both in the cosmos and in the individual. 


a Lae He did not distinguish vovs from Wvy7’, representing both 
hetero. as absolutely different from any form (or, at least, from 
Pe ees any other form) of material things. While he zmplies the 
of the phy- peculiarity of the interaction implied in sensation, we look 


scene in vain to him for an account of it. He does not define 


action the general features which characterize all sensory activity, 
eon and at the same time distinguish it from other kinds of 
- ae activity. The scattered sayings in reference to the senses 
from other Which we find attributed to him, do not help us much 


kinds of ‘ 
Bee ea: towards the solution of such a problem. Sense-perception 


He _ was necessarily (according to his doctrine of vods ducy7s) 
t, = ° e e 
aaa Sw. effected by the relation of unlike to unlike, or rather of con- 


us what the ¢yaries, to one another. The sensory act implied, for 
difference ; 


is, We Anaxagoras, as for Aristotle, a change (a\Aolwors) of some 


eee sort in the organ of perception. This appeared possible 


that per- only if the organ and the object were dissimilar. Thus the 
t e ° e e e ° 
oar ce reflexion in the eye, on which seeing depends, is formed in 
2 a the part of the eye which is different in colour from the 
of con. Object. We perceive heat and cold by touch only when 


traries. But : . 
oo the object touched is hotter or colder than the organ. 


pe) So with the other senses. We perceive all qualities in the 
‘ 

part played ODJect according to the excess or defect of them in the organ. 
aeons But all qualities exist in our organs?, though in different 


tion of per- proportions ; so that the contrasts required for perception 
t e ° e e ° e 
es a2 of objects are always possible in experience. This doctrine, 


dum— however, of perception by contrast (of qualities within to 
in other 


Rade’ the qualities without the organism), together with the other 


eculiarit i Pes 2 / 
fe ized doctrine of may éy mavri, does not go far to clear up the 


is lel in distinctive and general features of sense-perception, or 
obscurity. furnish us with a point of view from which to contemplate 


1 2 5 , 
For the conception of aicOjces, as well as aicOnrd, too small to be 


noticeable, at least ‘actually,’ cf. Arist. de Sens. vi. 446? 7— 
* Cf. Arist, 404» I-3. : » Vie 446 7-15. 


3 
Theophr. de Sens. §§ 27-8; Diels, Dox, p. 507. 18 mdvra yap 


> f s 
evuTrapyew év nuiv. 
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or pursue this subject apart from physical science. The 
contraries here referred to as required for perception are 
physical on both sides. Whence they derive their con- 
trariety, or how the heterogeneity of the wvy7, which is 
active in perception, takes effect we are not informed. The 
soul presides over the interacting contrary qualities of the 
perceiving sense and its object; that is all we know. True 
to his notion of perception by dissimilarity, Anaxagoras 
regards all exercise of the senses as accompanied by, or 
involving, discomfort or distress, consciously or uncon- 
sciously. In proof of this he points to the effects of time 
and age in dulling sense, and also to those of over stimula- 
tion, e.g. by too loud a sound, too brilliant a light, &c. 
He (as we have seen) held the view that in larger animals, 
with their larger sensory organs, sense-perception is more 
perfect than in others’. These vague observations con- 
stitute what we know of his theory of sensation in general. 
Needless to say, it is impossible to ascertain from them 
what settled views (if any) he entertained as to the common 
and peculiar characteristics of sensation. 


Diogenes. 


§ 8. Diogenes of Apollonia, holding as he did that air Diogenes, 
was the divine being, the przncipium of all things, the fous vue 
et origo of sense and thought and order in the world, the supreme 
deus in nobis, endeavoured to give details respecting the ABEnG: OF 
sensory function of animals, and in connexion with the air nee 
within them—especially, or in the first instance, that around substance 
the brain, but ultimately that also in the region of the heart. ie 
As air was not only the princifium of thought and sense, could not 
but also of things, for Diogenes, as for Empedocles and ¢hat there 
Democritus, it was axiomatic that /zke is perceived by /zke. pees ee 
We of course look as vainly to him, as to the others, for peculiar 
a distinctive and common account of the various kinds rents 
of sense-perception, such as Plato and Aristotle desire and action of 
attempt to supply. The internal air on which hearing, ae ee 


seeing, and smelling most immediately depend, is that in object to 
1 Theophr. de Sens. §§ 31-4. 


BEARE P 
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distinguish or around the brain. Diogenes may, however, have held 
this from _that sense involved a faculty of synthesis—a faculty of 
action. For combining the data of sense. If so, then for him this 
se faculty probably had its centre or seat in the thorax’. 
in the last If this be so, his position would exhibit some approximation 
at to that of Aristotle, making us curious to know more about 
in physics. i4, Jt ig not, however, hard for Theophrastus * to show that 
the psychology of Diogenes, like that of Empedocles, pro- 
vides no ultimate discriminant between sensory and other 
processes, but tends rather to merge psychology in physics. 
When Diogenes, for example (after the manner of Empe- 
docles to some extent), explains do¢pnots by the cupperpia 
between the odour, wafted to the organ of sense, and the 
air around the brain, in consequence of which ovppertpia the 
odour and the said air are blended together ; Theophrastus 
naturally asks: what then is there to distinguish this from 
all other kinds of «pacts? Diogenes must either deny that 
there is anything to distinguish them, or acknowledge that 
he has omitted to state it, if there is. He would probably, 


if pressed to choose, have accepted the former alternative. | 


Plato. 
Plato’s § 9. Plato is the first writer who confronts the problem 
general ’e- before us with a clear conception of its meaning. He 


sensation: defines sensation in general (alo@no1s) as a ‘communion of 
a move- ° ° ° 
ment com- Soul and body in relation to external objects. The faculty 


monto belongs to the soul; the zustrument is the body. Both in 
soul and 


body, but Common become by means of imagination apprehensive of 


eae: external objects®” In the Philebus Plato himself says: 


aes sel ‘Suppose that some of the affections which are in the body 
The af | from moment to moment exhaust themselves in the body 


fusion of alone before—or without—reaching the soul, thus leaving 
sensations 


through the latter unaffected ; while others pass through both, and 
* According to the doubtful testimony of the Placita, Aét. iv. 5. 7, 
Diels, Dox., p. 391, Diogenes placed 16 jyepovuxdy in the dptnpcaki 
KotNia THs Kapolas. 2 De Sens. § 46. 
* Plut. E Zit. iv. 8, Diels, Dox., p. 394. ‘By means of imagination ’=. 
Ova avragias. This gives to davracia the prominence which later 
psychologists attributed to it, but which it does not really, in this con- 
nexion, receive from Plato. 
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impress on both a sort of tremor of a quite peculiar kind, the body, 

in which both—body and soul—participate. ... When body tt 

and soul in this way partake of this common jileeeion and bility of 
its tissues. 

are moved by this common movement, if you should call The parts 

this movement sensation (aic@no1s) you would speak quite pa eee 

correctly’ In the 7zmaeus again Plato gives his general therefore 

conception of sensory affection. ‘We have? yet to consider sew 

the most important point relating to the affections which sensation. 
Plato,in his 

concern the whole body in common, viz. the cause of the conception 

pleasurable and painful qualities in the affections which seal 

we have discussed, and also the processes which involve distinguish 

sensations produced through the bodily organs, and are pee a 

accompanied by pains and pleasures in themselves. This element 

then is how we must conceive the causes in the case of pees 

every affection, sensible or insensible, recollecting how we 

defined above the source of mobility and immobility ; for 

in this way we must seek the explanation we wish to find. 

When that which is naturally mobile is impressed by even 

a slight affection, it spreads abroad the motion, the par- 

ticles producing the same effect upon one another, until, 

coming to the centre of consciousness %, it announces the 

property of the agent; but a substance that is immobile is 

too stable to spread the motion round about, and thus 

it merely receives the affection but does not stir any 

neighbouring part; so that, as the particles do not pass 

on one to another the original impulse which affected them, 

or transmit it to the entire creature, they leave the recipient 

of the affection without sensation*. This happens in the 

case of the bones, hair, and generally the parts formed of 


earth®; while the former conditions apply chiefly to sight 


1 Phileb. 33 D-34.4. From this passage, with the exception of the 
dia Pavracias, an insertion borrowed from later psychology, that quoted 
above from the P/acita seems derived. 

2 Tim. 64 A-C (Archer-Hind’s version for the most part). In 
what follows aia@nots is confusedly treated as = feeling A/uzs cognitive 
sensation. 

8 +6 dpdvipoy: I cannot render it with Mr. Archer-Hind the ‘ sentient 
part’: it includes more than this. * dvatoOnrov mapécxe 76 mabdv. 

5 Cf. Arist. de Ax, ill. 13. 435% 24 seqq. 

P 2 


Plato’s 
description 


212 SENSATION IN GENERAL 


and hearing, because these contain the greatest proportion 
of fire and air!’ In another passage” he explains the cause 
of sensation, and its disturbing effects upon intelligence, 
as resulting from interaction between the elements which 
form the body and those external to it. ‘For great as was 
the tide sweeping over them (sc. the bodies of newly created 
creatures) and flowing off—the tide which brought them 
sustenance—a yet greater tumult was caused by the effects 
of the bodies that struck against them; as when the body 
of any one came in contact with some alien fire that met it 
from without, or with solid earth, or with liquid glidings of 
water, or if he were caught in a tempest of winds, borne on 
the air; and so the motions from all these elements rushing 
through the body penetrated to the soul. This is in fact 
the reason ® why these have all alike been called, and are 
still called, sensations (aicOjcves). Then, too, did they 
produce the most wide and vehement agitation for the time 
being, joining with the perpetually streaming current in 
stirring and violently shaking the revolutions of the soul, 
so that they altogether hindered the circle of the Same by 
flowing contrary to it, and they stopped it from governing 
and going. Plato does not in these passages distinguish 
sensation, as element in cognition, from feeling. The 
disturbing effects referred to by him are really due to the 
emotions connected with pleasure and pain. Aristotle 
also regards serisation as an affection common to body and 
soul, and beginning with the former 4. 

§ ro. Further light is thrown upon Plato’s conception of 


’ With this passage cf. that of Aristotle 459? 28-» 5, where the latter 
illustrates the transmission of sensation from point to point by the way 
in which heat is diffused through the body from the first point of con- 
tact to the dpyn. The éws ris dpxis of 459> 3 seems to correspond in 
a way to the péxpirep dy emi 76 hpdvipor of Plato above: Zim. 64 A-C. 

* Tim. 43 B-D (Archer-Hind). Here Plato, by his account of the 
agitation in the bodily tissues of newly created beings, seems to give 
or suggest the explanation adopted by Aristotle (de Mem. 450° 5) of 
the feebleness of the intelligence and memory of very young children. 

* As if to connect aicOyow with do Opaivw, VW aF-n-p. 

4 b € O09 e ‘ eS x a 

436” 6 7 & atcOnors bre did rod Topatos yiverat ty ruxn SpAov Kai bud 
Tov Aéyou kal rod Adyou xwpis. 
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sensation by a passage in the Theaetetus!. He discusses of sensa- 


. . ¢ ° tion as 
the Protagoreo-Heraclitean doctrine that ‘man is the joc. i, 


measure of all things, from the point of view of its effects penton 
upon objective knowledge. The doctrine is based upon the cenat of 


Heraclitean maxim adyra pei. This maxim applied to the view 74v7a 
subject of sensation or sensory perception results as follows. Sanction 
Protagoras held with Heraclitus that all physical things Consists ™ 


mere be- 
are in incessant motion. Motions are innumerable, but all coming: in 


fall into two classes, the passive and the actzve*. Things ae 

have their so-called qualities only by acting or being acted i ah 
e e e @ e 1 e 

on. But activity and passivity are always relative: hence The at- 


no quality belongs to anything per se. Only by interaction eee 


or relation of some sort are things determined in quality. with 6 ai- 


: : . , TOavdpeEvos, 
We cannot say that they are per se anything in particular: | oo inns 


or even that they ave, at all. They only decome: they are ne ie the 
always becoming, not being. Our sensory presentations ever ee! 


arise by the concurrence of the aforesaid kinds of motion— Pee 
xplana- 


the active and the passive. The active belongs to what we tion from 


call the aicOyrdv or object of sense; the passive belongs to this point 
of view of 


the percipient or subjective organ *. When an object comes what is 


: ‘ : meant b 
into contact with our sense-organ, so that the object acts oped pe 


on the organ, and the organ is acted upon by the object, organ of 
° ° ° ° sense: as 
a sensation, on the one hand, arises in the organ, while on wel as by 


the other hand, the object appears endowed with certain cia 


qualities. Thus arise in the organ sensations of seeiug, commonly 


hearing, smelling, cooling, burning, pleasure, pain, desire, oa 


fear, &c.; while in the object arise colours, tones, &c. 
Some objects consist of slow motion, e.g. those which 
we call objects of touch. These produce their effects only 
on what is near them. Others are of quick motion, and 


1 The Protagoreo-Heraclitean scepticism, which stimulated Plato to 
epistemology, is also most fruitful for psychological speculation. That 
of Gorgias, on the other hand, is metaphysical in the main, and of little 
help for psychology. <A perfect epistemology must have sounded the 
depths of sensational scepticism. 

2 Theaetet. 156A tHs dé kujcews S00 €tdn, mAyOet pev dretpov Exarepor, 
Sivapuy b€ Td pey moveiy Exov, TO O€ mda XELY. 

3 It will be observed that Aristotle in the same way fixes the relation 
of object to organ as active to passive. 
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reach far; such are the objects of sight. The above results, 
however, viz. sensation in the organ and quality in the object, 
occur only in the said contact, and last only while it lasts. 
The eye does not see when not affected by colour; the 
object is without colour when not seen by an eye. Nothing 
therefore is or becomes what it is or becomes for itself and 
in itself, but only in relation to the subject perceiving ; 
and the object presents itself differently to the subject 
according to the varying constitution of this subject. 
Things are for each man what they appear to him; and 
they necessarily appear to him according to his state or 
condition at the time. There is no objective truth. There 
are no universally valid propositions: no science, but only 
opinion }. 

It was § 11. Thus Plato in the operations of sense fer se finds, 


ae to according to the above doctrine of Protagoras, nothing 


construct a fixed or stable, which could form the basis of knowledge. 


gare Nor can we doubt that if he had stopped at the point of view 


logy + of empirical psychology, as he conceived it, he would have 
Should Te- 


place the been a devoted and enthusiastic follower of Heraclitus and 


despair of 3 
litowledee Protagoras. He constructed, however, an epistemology by 


thus pro- which he rescued the work of thought and belief from this 
a. disordered and chaotic condition. He was unable to dis- 


of oe cover in sense-perception fer se any mov ora—any fixed 
goras the 


interaction Point to which the scattered data of sense could rally *, and 
oe is sang Which could therefore constitute a starting-point for science. 
percipien~- He asked himself the question how the interaction of 
aun foes subject and object in sense-perception fer se differs from 
ea the physical interaction between things in nature, and was 
interaction, Convinced that, for the school of Heraclitus and Protagoras 


eae at all events, there is wo difference. One cannot read 


ee Plato’s energetic and eloquent words without perceiving 
Aristotle, 


contain in that up to the present stage of the argument he is with 
ae of Protagoras heart and soul. Here then we discover a wide 
P ; ; : : 

synthesis, QuUIf separating him from his pupil, Aristotle. The latter 
pe. did Roe hin ae necessary to go outside the province 


Plato, Theaetet. 156 A-157 C; Zeller, Pre-Socratics, (E. Tr.) ii. 449. 
’ Cf. Arist. An. Post. 100% 11. 


a a a a a 
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of perception itself to discover a germ of the synthetic objective 
nowledge 


power which should lay the foundation of experience; an Plato 
experience capable of being developed, under the presiding Suen 


help of universal conceptions, into sczence. Having no to under- 


: So» : standing 
conception of a kow? alodnos, or synthetic faculty of sense, ° 75 ee 


Plato treated the subject of aic@no.s with scant respect, which he 
being chiefly interested always, wherever he returns to it, in ee 
showing how untrustworthy it is as an element of knowledge. ee eee 
° . e ohgs ° . 10Nn. 
He did not find in it the characteristics which Aristotle he was be 
found—critical and comparative power, proportionality, the oe ‘ 
quality of ecdrys. Aristotle brought downwards to sense when 
the characteristics of intelligence. He could not assent ae 
to the theory of a complete breach between the lower and pens ; 
the higher faculties of mind. Plato denuded sense of all Bienes 
synthetic power, and, for the explanation of the possibility te—what 
: : : : : is the fea- 
of scientific knowledge, which he as well as his pupil had at ture in 
heart, had to fall back altogether upon the activity of the Sensation 
generally 


understanding. How the sensibility and the understanding, which dis- 

having in this way no principle of community between jststes 

them, should be harmonized, was a question which Plato physicalin- 
: , : teraction ? 

could hardly answer. Aristotle tried to solve it by en- that there 

dowing sense with synthetic faculty, which he ascribed, as be 

we shall see, to that particular department which he calls 

the «ow? aicOyots. Thus he tried to fill the breach which 

Plato had made. He saw that a theory of mind, which 

ignores the activity and implicit generality of sense, is 

as false as one which disregards or denies the all- 

regulating power of reason. Plato’s idealism had not 

succeeded in penetrating to the dark recesses of sense; 

that of Aristotle, no less lofty but far more attentive to 

the details of concrete living experience, was at least 


a deliberate attempt to interpret sense in terms of reason. 


Aristotle. 
§ 12. It will be found that there is, according to Aristotle, Parallel- 


a complete parallelism between at least the sentient soul, yhote and 


as a whole, and any one of its so-called parts; also between doe aa 
sentien 


the bodily organism which is the instrument of the former, soul; also 
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in bodily and the particular portion of the body which forms the 


organism jnstrument of the latter. In consequence of this parallelism 
ae went, Aristotle can illustrate, as he does, his conception of soul 
sar as entelecheia of body by comparison with visual power, 
body as as entelecheia of the eye. In order, therefore, to ascertain 


ee what his conception was of the characteristic of sensation 


eee generally, in which, while all its forms agree, they all differ 
generally : 


the faculty from merely physical operations, we shall not only consider 
ae what he says directly on the latter point, but also what he 


the form says of the sentient soul as a whole, so far as it bears upon 


ae our question. I say the seztient soul; because difficulties 


pana arise as to the intellectual functions and their connexion 
matter. 


This true for Aristotle with the sensory functions, owing to which we 
of the sen- : nA 
encour eh scarcely adduce his general account of yvx7 as a whole 


and body in order to illustrate his view of the meaning of sense. It 


as who'es is in developing his view of the relation of soul—especially 


each ‘part’ the sentient—with body in general, that he expounds the 
of soul and 


the organ idea of the soul being to the body as form is to matter ; 
ae on which idea his explanation of sensation in general rests 


tinction of also. For him the first essential characteristic of sensation 
form from - . 
matter 10 general is the power of sense to apprehend the form of 


ce Seles objects without the matter’. In this all the senses, in all 
sica é ‘ : ; 
ee on. their manifestations, agree with one another; and in this 
physical ‘ 4s : : : : 

and essential characteristic they differ from inanimate things 


s intro- Operating on one another according to merely physical laws. 
ea = The distinction between form and matter, seeming the key to 


a ae that between psychical and non-psychical, is fundamental in 
relation the philosophy of Aristotle; and although it connects itself 


shee properly with his metaphysics it is also of essential impor- 


oe tance, if we are to understand his psychology of sense, that 
merely 


toa | Re should clearly conceive the way in which he applies this 


e.g.me- distinction, /irsz, to the relation of soul and body, or of sense 
chanical, 


relation’ @Nd sense-organ; and secondly, to the relation of sensory 
between 
bodies. . : 
: He agrees with Plato in the definition of atc@nois as a kivnois ris bid 
BOE TBAT OS THE Voxis, but this definition, having served its purpose 
A connecting empirical psychology with the sphere of physics, is left 
ee and a more characteristic and fruitful definition is sought for. 
Cf. 436” 6 with 4242 16; Zeller, Arist. (E. Tr.) ii. 58. 
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apprehension—sense-perception—wherein the knowing sub- 
ject perceives by sense the qualities of an object. Soul zs 
form and apprehends form; and the same is true of each 
sense-organ (gwva animate) and its function. For we are 
seeking, be it remembered, the respect in which the relation 
of percipiens to percipiendum differs, according to Aristotle, 
from a merely physical, e.g. a mechanical, relation. 

§ 13. Aristotle! arrives at his most comprehensive view Definition 
of Wx as follows. There is a class of things called be a 
substances (ovcfa), i.e. determinately existing things. oe 
Any such thing may be viewed (a) as to its matter, (0) as ia that of 
to its form, (c) as to the whole (ovcia) which results from prgeoen 
the union of the two?. Matter is mere potentzality, form into form 
actuality, The latter may have grades, e.g. a lower which oy aeae 
corresponds to émornun, and a higher which corresponds to e¢twalty 
70 Gewpetv, or the exercise of émorijun. Now the commonest ge 
instances of substances are furnished by bodies, especially “4”: 
natural bodies (@vo1xa ocdpara). Of the latter some have 
life—by this being meant a process involving the main- 
tenance of nutrition, growth, and decay in such bodies. 

Every natural body having life is an odcta, with all the 
implications above stated. Such living body cannot fer se 
(sc. gua body) constitute soul. The body gua matter is the 
subtectum (76 broxelwevov); while the soul, in virtue of which 
the body is qualified as living, if a substance at all, is such 
in only a formal sense—ovoia 7 xara Adyov, or etdos. Such 
substance as this—the ovcia 7 xara Adyov or etdos—is the év- 
Ted€xela, Or actualization, as distinguished from the dvvays, 
or potentiality, of the living body. Bearing in mind that 
evreAéxeta has the grades above illustrated, the one corre- 
sponding to émornpn, the other to 7d Oewpeiv, we next observe 

1 412 1-414 28, ovoia in Aristotle generally = anything subsisting for 
itself, forming no inherent part or attribute of anything else, and not 
requiring a substratum different from itself. mpérat ovoia are distin- 
guished from éevrepat odoia as individuals from genera and sectes. 

The use of the term ovoia respecting ux must be carefully watched at 
the point where Wux7 comes to be spoken of as the ovvia 7 Kara Né-yor 


of the (gov. 
2 vdn is used first by Aristotle as the philosophical term for ‘matter’; 
but such usage might have been suggested by Plato, 72m. 69 A. 


The terms 
form and 
matter 
derived 
from ob- 
jects of 
sense. 
Form and 
mattereven 
in these 
are only 
notionally 
distin- 
guishable. 
But this 
notional 
distinction 
imparts the 
character 
of idealism 
to all ex- 
perience 
from its 
very incep- 
tion on- 
wards and 
upwards. 
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that, as évredéyeva of living body, oxy answers to the former 
of these. For the possession of soul, by a living body, is 
consistent with the non-exercise of its faculties, for instance, 
during sleep. The capacity for such exercise is chrono- 
logically prior, in the individual, to the actual exercise. 
Hence we call soul the firs¢ évredéyera of a living body, 
or of a natural body capable of living. Such potency or 
capacity belongs to bodies which possess organs, and there- 
fore to vegetable as well as to animal bodies. Thus we 
formulate a definition sufficiently general to apply to all 
kinds of soul, if we state that it is the first évredéxeia of a 
natural organic body. With this definition as expressing the 
nature of the sezzzent soul only we shall here have to do. 

§ 14. Without clearly understanding Aristotle’s distinction 
of matter and form, we could not understand his theory of 
sensation. There is one fixed word for matter, viz. tn, 
but form is expressed by several: cyjya, popd7, etdos. From 
the frequent use of the two first, it would appear that the 
philosophical distinction was imported from the ordinary or 
vulgar use of poppy and wAn, to distinguish the material of 
an object from its shape, by which, therefore, this distinction 
in its primary form is best illustrated. A lump of wax has 
always and must have some shape. The shape and the 
wax are inseparable except by abstraction—an act of 
thinking. The shape must have a matter or material, the 
material a shape. The shape and material are different 
indeed, but do not differ as, e. g., two lumps of wax would 
differ from one another. These are locally and really 
separable ; not so the shape and material of one lump. 
The shape of one lump of wax cannot perish without the 
material sharing its fate; nor can the material perish— 
it cannot even be thought away—without the shape also 
vanishing. If the lump ceases to have any form it ceases to 
exist ; and so, too, if it ceases to have any matter. We may 
name the shape and the material separately, and by different 
names, but we cannot even imagine a material substance with- 
out some shape, or a shape without material. Matter and 
form are thus correlative terms notionally (Ady@) distinct, i.e, 
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distinguishable by an effort of mental abstraction, and by 

this only. Such distinction borrowed from objects in space 

was transferred by Aristotle to every concrete individual ; 

not merely those possessing physical properties, but all 
others, including the entities with which metaphysical 
speculation undertakes to deal. In regard to every indi- 
vidual thing (réde tr.) of any kind, therefore, Aristotle dis- 
tinguishes (I) its matter, (2) its form, (3) the composite 
consisting of both. Neither matter nor form by itself 
constitutes the. individual—the rode 7. It is constituted 

or consists of both together. This distinction of form and 
matter is, as made by reason or thought, the first step 
towards the idealizing of experience, and the introduction, 

or discernment, of the characteristic which distinguishes 
sensation generally from purely mechanical or other kinds of 
physical interaction. In virtue of it, or our power to make 

it, experience and all that it can contain is from the first 
endowed with a character derived from mind. 

§ 15. To form Aristotle gives precedence in rank and The pro- 

importance. The reason of this for him is, no doubt, that £°s of 


knowledge 


form, though itself unknowable in nature apart from matter, isa pro- 
is what renders things capable of being known. All the isos 


determinate qualities of things, all the predicates by which eee 
they can be the subject of conversation or reasoning, come Of mere 
under the head of form. The determination of the ‘form’ M2"eh }& 
of a thing is a progress in the complete knowledge of that without 
form, we 
thing. The reverse process, by which knowledge of form 1s paye'no 
obliterated, would ultimately leave our minds a blank. For ae 
mere matter is amere negative. It has per se no predicates, ates 
and nothing real could be known about it. As, therefore, pee. 
scientific and all knowledge advances pari passu with further the 
determination of the form of a subject—and as science con- eee 
fined to mere matter would be impossible—indeed incon- By ee 
ceivable—it was natural for Aristotle to give the higher 7 didtiek “nok 
place in dignity to form as compared with matter. Form is Vice versa. 
on the side of clearness and knowledge; matter, on that of 
confusion and ignorance. But for a single res completa, or 


for a real world, we, in Aristotle's opinion, require both. 
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Affinity be. § 16. The distinction between matter and form is allied 
ea © to the distinction between potentiality (dvvayis) and actu- 
tinctions ality (évépyeia, évredéxera'), also of capital importance in 
as Aristotle. It is not hard to see the affinity between the 


actuality 


aN two distinctions. Matter is that which exists only poten- 
form and tially; before anything can be a rdéde m1—can exist at 
Theat @ particular place in a particular time—it must have form. 
ofsoul | Unformed matter is something which can only be conceived 
ee as possibility: something which is conceived as nothing 
ae a yet, but which is capable of decoming anything, we do not 
definite po- yet know what, according to the form it may assume. 
tentialities Nature exhibits no instances of such potentiality, such 
such ideas unformed matter, in the absolute sense; but relatively 
et. speaking, many natural things illustrate it. It is seen 


par especially in the processes of organic life, such as that of 
absurd. growth from seed to tree. The seed is the tree in potency, 
or formed imperfectly ; the tree is the seed in actuality, or 
perfectly formed. The process is one from matter less 
formed to matter more formed; but even at the lowest 
steps we can find no matter that has not already some 
form. When the potentiality of some particular matter 
has been completely actualized, it has, in Aristotle’s 
phrase, reached its évreA¢yera—its final consummation. In 
the successive steps of the process, however, each higher 
stage is évepyera compared to the lower; dvvayis as com- 
pared to those above it. The idea of the soul entering into, 
or passing by transmigration through, a variety of different 
bodies is absurd. It is not with every casual body that 
a given form of soul will unite itself. To suppose other- 
wise is as erroneous as to suppose that a carpenter could 
do his work with a flute as well as with hammer or saw 2. 
The c@a  § 17. Accordingly we may see what Aristotle meant by 
existence SP¢aking of the animate body as otcia of which the odpa 
BG. ons per se is the tA, while the soul fer se is elSos. For the Toya 
m—an tO have life is to have realized in it certain antecedent 
quota potentialities, which belonged to the 6An from which the living 
* The difference of these may be neglected here. 


* Ch. 407 14-25. This is directed against the Pythagorea 
: 8 th 
Plato’s Phaedo, ythag ns and 
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body has sprung. Wux7 is the realization of such potentia- having not 
lities. The (oov is the réde 71. Its Wux7 is that in virtue of sed sare 


which it lives—that which is the seal and mark of the ae pi 
potentialities of its cGua gua trAy. The soul is not a réde t1, ea with i 


neither is it something joined to, and capable of separation ie ae 


U 
from, the c6yua1, any more than form generally from matter. matter of 


It is yoxt, however, that gives meaning or intelligibility to li i 
the organic body whose functions are adapted to its main- is not an 
tenance, and employed for its sake. Thus the évredcyeva tdgite 


and the réAos are identical. While, however, the yvx7 but only an 
is no rdde r-—no concrete individual thing—we cannot say He eee 
this of oéyua. The Jatter indeed taken per se, and with- onal 
out soul as a dead body might be, is no longer what it The body 
was when animated or fit for the habitation of soul; it is at Pe 
no more an animal body than an ddOadpcs deprived or tmoxeipe- 
incapable of vision (dys), such as an eye of stone, would be ed ti 
an eye in the same sense as one with its native power. It not be 

: : the form 
could now have the name it formerly bore only in an o¢ sou, 
ambiguous or homonymous way. Yet, though not the ae 
same as what it was, it is a concrete individual thing ; which explained 
could not be said of its évreddxeia, the woxy fer se, out ona Purely 
of relation to the céya. The body when lifeless is still istic hypo- 
a substance, a rdéde 71, though no longer éuyuxov rr. ~There- To act ad 


fore body cannot be said to be itself the efdos or form of explana- 
: ; tion of the 
soul. In other words soul cannot be explained materially— attributes 
as consisting of any form of material body however fine. vod 
Body is always of the nature of a sudiectum: the subject of we must 
attributes and predicates: not itself an attribute or pre- pach 
dicate. We can no more say that body zs the soul of an ovsia xara 
animal, than we could say that the wax zs the shape or a ce 
form of the cube of wax before us. Its cubicalness is a 
predicate of the wax as a subject, and this relation is irre- 
versible. Thus, and for the analogous reason, we could 
not say that in a given living (gov the body is the soul, or 
in other words, that the soul is material. The cubicalness 


is a quality predicable of the wax, and now belonging to it 


1 In this Aristotle seems to attack the very basis of the main 
argument of Plato’s Phaedo, 
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as the result of a process of change. Just so in the living 
body, its soul—its being alive—is the quality which informs 
and determines it to its intelligible character. 
Condition  § 18. The soul, then, is the actualization of the poten- 
of a boty’ tiality of life, and this it is in virtue of its being the form 
is that it of the living body. But it is only a stage—the first stage 


hould ; ARIE ‘Mae 
cae —in a process of actualization. With it ends the process 


es upwards from lifeless #\n to tAn which now lives ; and with 
an 1 e e e 

case of the it again begins another process upwards from mere life, as 
animal in vegetables, to the life which has intelligence (vois) in its 


organs of sublimest energy. That the body should live, organs are 


Parallel necessary. That further determination or development 


ag of soul should take place—that, for example, it should 


animated rise from its lowest grade such as plants exhibit to the 
le next above it—that of sentiency which all animals exhibit— 


sentient further organs are necessary. These are the instruments of 
organs. : ke ; ; 
Each sense Its activity or functionality: the organs of sense. 


ae Just as the soul is the first entelechy of living body, so 
évredéxera Cach sense is the first entelechy of the organ adapted to its 
f each . ; ile i i 

esc function. Each sense is the form, while its organ (a portion 


organ: of the body) is the matter. The senses all postulate the 
the whole ,. . ; ipbeae 
yoy) ai- living body as their substratum or ground of possibility ; 


dean in their manifestations of function, and in their development, 


the whole they each offer the closest parallel to the sentient soul as 


ee a whoie in its relationship to the body as a whole. This 


Restos of parallelism is stated by Aristotle himself. As each sensory 
soul an . ; pies . 
body. We Organ is organic to that sense, so the whole oda is organic 


pet ey to Wvx7, and is qualified as such an épyavov!. The soul, 


areone and NOt being material, is not a magnitude. Again, we 


(Sak must not ask whether soul and body are one, any more 
o: 


neither can than whether the wax and the figure it bears are one, 


that : R : 
es “or generally whether any material and that of which it 


two things. is the material are one. Soul is called an ovcla—a sub- 


* Cf. 645° 14 mel dé 7d ev Spyavov may evexd Tov, rav be rod copatos 
Poploy exaaroy évexd Tov, TO Se ob Evexa mpagis tis, davepoy drt kal +6 
ovvohov Tapa cuveotnke mpdkews twos Evexa mAnpovs. This is confined 
by Aristotle to the lower part of yvy7, and does not apply to the dis- 
tinctively noétic part, which is posszbly xXeptordy, and which belongs to 
the subject of rparn ¢idocodia, not of physics.’ 
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stance or essence—but this must not be taken to mean that As pupil 
itis ardde rt. It is an ovola 7 xara tov Adyov—an ideal or ak ee 
formal substance—the actualization of the idea underlying the living 
the potentiality of body to live. Without it the living body on and 
would no longer live: its structure and organs would have ee 
lost their meaning, or would not fulfil the idea* which (gov. 
informs them. ‘... We can see this! by comparison with 

certain particular organs and their functions. If the eye 
(6pOaduds) were an animal ((@ov), then, by analogy, its soul 

would be its visual faculty (7 dys). This (dys) is the 

form or ideal substance of the eye (otcia épdadpot 7) kara 

tov Adyov). So the eye is the matter (8An) of the visual 
faculty (éyews), lacking which it would be an eye no longer 

in the same meaning of the term as before, but only in 

some other, just as an eye carved in stone or painted 

in a picture might bear this name. We must conceive 

what is true, in this manner, of the part as true also of the 

living body as a whole. For as each sensory function is 

to its sensory organ, so is the whole sentient soul (7 dAy 
aicO@nois) to the whole sentient body as such.... As 

seeing (Gpacis) is the full consummation (évred€xeva) of the 
potentiality of the eye, so waking? is that of the potentia- 

lity of the whole living body. The soul is the realization 

of the potentiality of the organic body, in the way in which 

vision as a power is that of the organ of vision. Con- 
sidered fer se, the body is that which has only the potency 

of living. As the “pupil” and its visive function (dys) 
together make up the eye (6p0adpcs), so the soul and the 

body together make up the animal (16 (@or).’ 

§ 19. The foregoing has been needful to prepare us in Thus in 
some measure to understand the comparatively brief sec- PR yi 
tion ® in which Aristotle, having previously given a detailed ee ee 
account of the special senses, recurs to the theme of f form: the 
sensation generally, in order to state the characteristics saa eae 
which distinguish it from all material interaction. Aio@yous of body) 


1 412 6-28. 
2 éypnyopots, what we might call complete consciousness. 
5 424% 16-3, 
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through _ is, he says}, a form of yrGors. We have to conceive alc@ycis 


pee ee in general as the power which animals possess, in virtue 
Wwaolic e ° 
the form of their yvyy and aic@yrnpia, of apprehending sensible 


Se eeeié objects in their forms without their matter ?, as wax takes 
bodily the mark (onpetov) of the seal ring, without taking the iron 


eit or the gold of which the latter may be composed, but quite 


G. form indifferently as to this material element. In the same, 
Aen e e e 
qualities) of or in an analogous, way, sense-perception is related to its 


ee objects. It apprehends the colour or taste, or other sensible 
perception. quality of things, being affected by each thing not in so 
But sense i aieer ; ‘ 

only appre- far as such thing is a rdéde vu or substance, but in so far as it 


ee form ig a rovovdl, i.e. possesses particular guality*. For form 
n e e 
individual, apprehends form. The soul, which is the otcia 7 xara Adyov 


not in ip, of the whole animate body,zzforms the sensory organ ; and 
Implicit the latter by its form becomes apprehensive of the forms of 


ley objects. Though sense thus grasps the form in objects, it 


ate differs from intelligence in not grasping the universal as 
particular such. It only seizes the form in the individual réde 7, i.e. 


sensory : : ° ° 5 
Dames Ce elven thing at a given time and place. Yet even so, 
distinct we can observe the implicit universality of knowledge from 


from the . : A 5 : 
function) is ts commencement in sensible experience. For even in the 


a en s individual, however limited as to place and time, the form 
animal _ is implicitly universal ; and alc@nous, being not roddé twos, but 
i. Tov rovovee*, has the implicitly universal as its object. So much 
this faculty for the general character of atcOyo.s or sense-perception. 


of appre- ae : 
Didce A sensory organ, on the other hand, in its primary ® con- 


oe apatt ception, is that part of a living animal in which the faculty 


matter. Of apprehending form apart from matter appears. This 


Scie. faculty depends on the constitution of the organ: no part 


organto Can be such an organ unless it occupies the position of 


its facult ries ; 
like hat ore mean between the qualities which are extremes in the 


body to scale of sense to which it refers®, The sense (atoOno.s) and 


* 731%. 33 yaois tus, cf. 458 2, 432° 16. 

* 424° 17 76 Sexrixoy tv alaOnrav eidav dvev Tis vAns, cf. 425 23, 434% 20. 
eidav in 4248 17, required on general grounds, and supported by its use 
in 434 29, is certainly sound. 

ovx 7) €xaotov éxeivav Néyerat GAN’ fj Tovovdi Kat Kara Tov Adyov. 
* Vide 87» 28, 100% 16, 5 424° 24, 
° For this thought that the organ must be a mean between the 
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its organ (alcOyrjpiov) are in a way the same and yet not sentient 
1 ; : fk ‘ soul as 
the same’. They are different in conception (Ady) of whole. 


: ‘ : : ns The organ, 
in their way of manifesting themselves (r@ efva:). That oa 


which perceives is, gua part of céyua, a péyeOos or magni- whole 


s x . : * o@pa, is a 
tude; but the essential idea or function of perception is maghiidiie 


no magnitude or material, but a ratio or power of some the faculty 


; : . Sale is not, but 
kind inherent in the perceiving organ”. From these con- rather a 


siderations (viz. that the faculty of a sense-organ depends po Ble 
on its occupying a due mean or proportion between any 

two different objects in its scale) it is plain why excessive 
impressions from sensible’ objects of any sense injure or 

destroy the organ. If the motion set up by the object is 

too strong for the organ, the essential mean or proportion 

is disturbed ; and this being disturbed, sensory power is 

lost; just as the musical quality of a lyre is lost if it be 

struck so violently as to break the strings °. 

§ 20. The fact that there are three kinds of soul—the Unity of 


4 ‘ ; soul con- 
nutrient (and generative), the sentient (and motor), and gistent with 


the zuxtellectual—is consistent with the unity of soul as plurality 
and diver- 


a whole. Aristotle illustrates this by reference to the unity sity of its 


of higher geometrical figures, which still implicitly contain eee F 


the lower. Thus the quadrilateral is one, though it contains by geo- 


, ‘ ‘ 4 4 : trical 
the trilateral. The nutrient is contained in the sentient poe hee 


soul; the nutrient and sentient in the intellectual ; yet the 


extremes—or any two different qualities—in the scale of aio@nrd to 
which it refers, and hence must not itself have any of the qualities in 
a determinate degree, but only in such a way as to be relatively, e. g., 
cold as compared with a hot object, hot as compared with a cold, cf. 
Plato, 77m. 50 D-E; also Arist. 429 15 seqq., and § 24 zu/ra. 

1 Just as are poyn and odpa. 

2 ada Adyos tis Kal Svvayus ekeivov. Editors make éxeivov = rou 
aic@nrov; Bonitz (Jud. 437% 48) takes it as=peyeOous, and (Jud. 206° 17) 
as =rov aic@nrov. It appears to me to be a subjective genitive, 
referring to ro aio@avdpevoy in # 26, i.e. the subject-organ, whose per- 
ceiving power consists in this Adyos. The mistake which Aristotle 
here aims at correcting is like that of one who should regard the 
musical function of a lyre as a magnitude, and identify this function 
with the strings, pegs, and material framework of the lyre, omitting 
to take account of, e. g., the ratios of the strings on which the musical 
function depends. 

Base 91.” 


BEARE Q 
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the quadri- sentient and intellectual are each actually one, though 


elas potentially several ; just as the quadrilateral is actually one 
w e e e e . 
one though though capable of division into two trilaterals. Plants, as 


aie well as animals, have life, and therefore soul. Aristotle 


trilaterals. denies them, however, even the rudiments of sensation, 


t h e e 4 
i. Be pointing out the reason (as he regards it) why they cannot 


not sense. nossibly possess this. No doubt they are (he says) affected, 


R of ms 
fie ohas g., by the cold and hot, i.e. they are cooled and 


a ake heated. Hence one might overhastily assume that they 
question as have a perception of cold and hot. This would be a mis- 
aa take. Their mode of affection is not that of animals. The 
CS . plant lacks the primary requisites of sense. Plants have no 
sensation Organs possessing the essential peodrns, which would give 
generally. Giscrimination of the degrees of heat; and therefore they 
are incapable of apprehending the form of heat apart from 
the matter of the hot thing. When plants come into relation 
with external objects, to be affected by these they must 
receive the matter with the form!. Thus a plant’s touching 
is but physical contact. As sense apprehends material 
objects in their form, and as intellect apprehends immaterial 
objects, so plants apprehend the material object only in its 
matter. Thus it is that Aristotle answers the question: what 
is the feature common and peculiar to sensation generally— 
the feature in which all sensory functions agree, and in which 
all differ from purely physical interaction? Thanks to the 
fact of the sensory organ being (or having in its constitution) 
a Adyos of all the differences possible in its sensible province, 
so that it can present itself, as a mean, to any two such 
differences and discriminate them, it is capable of appre- 
hending the form, i.e. the qualities, of objects apart from 
their matter. Thus the dddAolwois involved in sensation is 
no purely physical change. It isa process in which the first 
evted€x eva of the organ—its potentiality of such apprehension 


—is converted into the second évredéxeva or actualization of — 


its potentiality. 


Sensation § 21. For all alcOnors involves dAdolwors 2 of the organ dy ‘ 


involves ‘ ‘ ¢ 
i. ear , the object. When the hand is plunged into water of exactly 


* De An. ii. 12. 424% 16-» 3. * For §§ 21-22, cf. 416° 32-418 4, 


el ss a a 


at 
i 
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its own temperature, it feels the water neither hot nor cold}. the eh 

In determining the nature of this dAAofwors or qualitative fd enn 
change of the fercipiens, Aristotle also settles (to his satis- ie 
faction) the old question, whether perception is effected by Perception 
a relation of like to like or of unlike to unlike. This he does pe ese ge 
in such a way as to reconcile the apparently inconsistent like fo ke, 
theories of, e. g., Empedocles and Anaxagoras on this point. ae i 
A similar question is, he says, possible respecting the ae is a rela- 
relation between the body nourished and the food which winches 
nourishes it. Is nutrition effected by the agency of like on 7% sale 
. _ : , p ecomes 

like or of unlike on unlike? Aristotle replies: there isa pre- like. Illus- 
vious question as to what exactly nutriment zs. Is it the FU? 
digested or undigested food? Manifestly it is the former. tion and 


The question, therefore, may be answered in two ways. If hese reat 
by nutriment we mean food not yet digested, then nutrition foo4 
is effected by the agency of unlike upon unlike; but if by | 
nutriment we mean digested food, nutrition is effected by the 
agency of like upon like. A process of dA\ofwo.s has inter- 
vened between the taking of the food and its thorough 
digestion, in which process the food which was at first 
unlike the body has become assimilated to it: the unlike 
has become like*. Thus he introduces his settlement of 
the analogous question respecting perception. The object 
sets up a change in the percipient. The former is in this 
relation active, the latter passive. The perception for 
which the subject is naturally fitted is developed into 
actuality by the object perceived, the form of the object 
being impressed upon the percipient, i.e. the qualities 
of the object which the percipient is adapted to perceive 
being apprehended by it. This relationship between the 
two is the kind of qualitative change—dAAotwors—in which 
perception is developed. At the moment when this qualita- 
tive change, produced in the percipient by the object, 
begins—i. e. when the former commences to be affected— 
then the object is unlike the percipient ; when, however, the 
dAolwois has completed itself and the percipiendum has 
become a jperceptum, in the moment of actualized per- 
1 424% 2 seqq. 2 Cf. de An. ii, 4. 416° 3-10. 
Q2 
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ception, the percipient has become like the object. The 
latter has assimilated the former to itself. Both are now 
qualitatively alike. The question, therefore, whether percep- 
tion results from an affection of unlike by unlike (as Anaxa- 
goras held), or of like by like (as Empedocles believed), 
admits of being answered either way according as one regards 
the initial or the final stage in the process of dAAoiwors 
in which perception consists. If the former is thought of, 
Anaxagoras’ answer would be correct; if the latter, the cor- 
rect answer would be that of Empedocles+. A process has 
intervened in this case as in that of nutrition between the 
incipiency and the termination of the relation between agent 
and patient. The organ therefore is qualitatively changed. 
The sen- § 22. This change will be understood only if we re- 
ie member that the sensory faculty is nothing but a faculty 
sentient until confronted by its object. It is something which exists 
ios only potentially, until the object stimulates it. By this 
Te ce stimulation it acquires actuality. It must wait for an object, 
prior to the 1.e. something different from itself, in order to be actualized, 
eae i.e. to perceive. Were this not so, the sensory organs would 
in which its perceive themselves ; which, however, they can no more do 


relative ; 
potentia. than an axe or saw can cut itself. The process of dAAolwors, 
i ee which we have been describing here, is a process from 


The ‘object the sense dvvdper to the sense evepyeta. The évépyeia or 
a ea evred€xea, With which a sense-organ is primarily endowed, 
per se; it is that which it derives from, or has in virtue of, the whole 
sna \oxy, of which it is a particular organ. Such évépyeta is, 
es however, only the mpéry évépyeva (or évredéxeva) of the organ, 
ceived, | a8 Capable of functioning, i.e. as aicOntixév. This first grade 
ee of actuality is itself potentiality as compared with higher 
ceived. grades. The case is (in reference to the particular part 


Thought a ; : 
sae ech of soul engaged in one sense, as well as in reference to the 


os whole sentient soul) like that of émorijun and dewpla, to use 
ri a e b} ° e e 

universals, /\tistotle’s illustration. If a person is a scholar or man of 
science, he is in virtue of this able to exhibit or apply 
knowledge in a certain way; given certain conditions, 

1 , \ Ss 2 ¢ , \» eee 
418° 4 mdoyer pev ody Suorov dv, memovOds d @polwrat Kal cary oloy éxeivo. 
Galen, De Placit. Hipp. et Plat., § 636, remarks that sense-perception 

1S not, as some say, an ddAoiwars, but rather a didyvwats dAdowdoews. 
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he does so. This potentiality of his corresponds to the Sense must 


ae it to b 
grade which every sensory faculty occupies in the absence fected ee 


of an object to stimulate its organ. On the other hand, its objects 
° ome e e —1ndl- 
when such a person is exercising his knowledge in some viduals; 


particular concrete case!, he furnishes the parallel for the i Be ag 


actually percipient organ of sense after it has been affected, within the 
and while yet affected, by its object. A change has passed soul. The 


particulars 


over the organ of sense, but not one which impairs it. Sanaa 
There are two kinds of change which a thing may undergo 3 ‘ntside the 


one in a direction depriving it of its qualities or func- Soul, and 
outside the 


tions ; the other in the way of developing or realizing its pody. Only 


2 ; sand the form 
powers*. The change which the percipient undergoes, (fj000 3. 


. when affected by the percipiendum, is a change of the latter inside the 


sort, one which brings the faculty from potentiality to aig 


actual realization, like the change from émiotnn to Oewpia moment of 
which fulfils the potency of the émornyer. Pesan 
The object which causes the change has its own actual 
existence in the world, apart from the relation of sense. 
It would exist even if no one perceived it. It actually exists, 
and is potentially perceptible. So, conceived in relation 
to an absent object, the sensory organ is perceptive, or 
capable of perceiving it. The object has its own actual 
qualities ®—its form, which sense finds in it at the moment 
of perception. Thus, for Aristotle, the object is what Kant 
would call a Ding an sich. 
Between sense and thought, however, though paralleled 
for the above illustration, there is the great difference that 
thought can discover its own objects within itself, for it deals 
with universals (rd ckaOddov). Sense-perception must await 
stimulation from without, as it can only deal with particulars 
(rd xad’ €xaorov)*. Universals are in a manner within the 
soul itself®. Hence it follows that thinking is in one’s 


* 417% 29 6 75n Oewpay evredexeia Gy, Kai Kupiws emiordapevos Téde TO A. 

2 Svo rpdmous civat THs addAotdoews, THY TE Em Tas oTEpyTiKas OrabéoeLs 
peraBodzy Kal thy emt rds ees Kal thy vow 417> 14-16. 
_ § Cf, 426 20-25, 7° 35 seqq., and Lolo? 36. 

4 rod pev Ta ToinTLKa THs Evepyeias EEwOer, Td Sparov Kal dxovoTdy, dpoiws 
dé kal ra Aowra Tov aicOnTar. 

5 9 & émuornpn Tav KoOddov, Tatra O° ev arn mas eort TH Wuyxy. 
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own power when one wishes to make the effort; but it is 
not in one’s power to perceive always when he wishes to do 
so. There must be present a particular object of perception 
before this faculty of sense can be realized '. 

Sense of § 23. We have seen that, as the nutrient soul can exist 


aren without the sentient, but the latter cannot exist without the 


from the former, so the sense of touch can exist without the other 
th e ° ° ° 
ae senses, while without it these cannot exist 2, And we 


ed c may assume that as the nutrient soul is present with and 
out 1t. 


is implied accompanies—or is the foundation of—every exercise of 


ie the sentient, so the sense of touch is implied as at least 


tion of all accompanying every exercise of the other senses. What 
the higher Ree j ; : 
senses,as_ then is its exact relation to each of them in actual exercise ? 


inated or has it any? Are we to suppose that it merely accom- 
is : 
throughout panies, and has no assignable office? Such was not the 


ve BD Opinion of Democritus, as we have already observed. Can 


aes it have really been the opinion of Aristotle himself? He 
nip Be allows that taste is a modification of touch. When we 


ee be come to deal with the common sense—that central bureau 
imeren- 


tiated from Which receives and elaborates the reports of the several 


oe ae senses—we shall have reason to think that on this point 


Aristotle the two philosophers agreed. At all events, Aristotle’s 
Acie theory of the evolution of soul requires a close relation 
Spee between touch and the other senses of which it is the 
with De- pre-supposition (see p. 248,n. 1). The ascending forms of 


eg soul are like the ascending figures. As the triangle is 


eS implicit in the tetragon, so the faculty of nutrition—or the 
order O 


senses in Nutrient soul—is implicit in the sentient soul. We seem 
ascending to be led up by him to the parallel thought of an ascending 


scale 


according SCale within the sentient soul—a scale which reaches from 
to th < sh : x ° 5 5 
pening of apy at its lower to dys at its higher extremity. We have 


Be an involution of the sense of touching in every other sense, 
ouching, 


tasting, however highly developed 3. But Aristotle does no more 
smelling, than bring us to the threshold of this conception. He 


hearing, 


seeing. A nowhere (except in the case of yevous, which is apy TLS) 
sense 1S aia ° GC 
Ae explicitly defines the relationship between the other senses 


themore successively and that of touch. Yet we may, with much 


+ De An, ii. 5. 417” 24. 2 415% 3-5, * CE-435° 18s 
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probability, infer his view of their respective relationship to ne - ie 

e ° ° . ° Oo 

it, by simply reversing the order in which he arranges the without 

senses for discussion. When he states! that dys is the sense the matter 
O 2 1s appre- 

par excellence, he doubtless means that this sense, in a greater hended by 

degree than any other, exhibits the power of apprehending ‘12's 


ascent 


form apart from matter. Touch possesses this power, but in brings us 
to the 

the lowest degree. Taste comes—or would seem to come— ¢hreshold 

next above touch, for sensations of taste proper are impossible of ener 

‘ : : ence (as 

without contact of the tongue with the sapid substance, and ‘istina: 


yebous is Ady tis. It, however, superadds a determination of ayn 


form foreign to mere touch gua touch: the sapid qualities of vots which 
body are known through it alone, as they could not be by aoa 
mere touch. Next in order as we go up comes smelling, pure form. 
which is allied on the one hand to tasting and touching— 

being subservient directly in its most important use to the 
purpose of tasting—and on the other hand to hearing and 

seeing, in virtue of its operating through a medium (rd 

dypév) with which the media of hearing and seeing are 

in a certain way identical. For the medium of hearing, 

viz. air, is typév, and the dypdv and the d:agavés, as we learn 

from the constitution of the xépy, have much in common. 

Next above smelling comes hearing, and the scale 
culminates in the sense of seeing. Hearing apprehends 

less of the matter, more of the form of its object than 
smelling does: and the same can be said of seeing as 
compared with hearing. Seeing is the most pure—touch- 

ing, the least pure—form of sense. Thus the progress in 

the ascending scale of sense is at the same time a progress 
towards the scale of intelligence, from the threshold of 

which again (if we can determine a threshold), we should 
proceed still upwards step by step guided by the same clue, 

the higher step being always that which leads towards the 

purer form—towards the universal. Finally, though vois 
apprehends its objects only under conditions determined 

by perception, yet it endeavours to free them more and 

more from all such conditions. 


§ 24. Each sense is capable of perceiving objects which Fach sense 
isapeadrns, 


1 429? 2 7 dys pddtora aicOnots. 


and there- 
fore can 
discrimi- 
nate con- 
traries and 
differences 
in its 
modality. 
More de- 
tailed 
explana- 
tion of the 
peodtns 
and the 
Aéyos in- 
volved in 
each sen- 
sory 
faculty. 
Each ai- 
oOnots a 
formal 
dynamic 
unity. Each 
province, 
or mo- 
dality, a 
generic 
unity. 
Basis of 
formal 
unity of 
each sense, 
the Adyos 
or peodrns. 
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are contraries—opposites in the same genus’. This power 
it owes to its involving what Aristotle calls a peodrns 
between the opposite extremes in the scale to which its 
object belongs. To this its discriminative power is due “ 
For Aristotle this doctrine of peodrys is of cardinal im- 
portance in the theory of sense-perception. Without 
understanding it we must fail to grasp his explanation 
of how atc@no.s apprehends form without matter. Each 
aisénois or sensory faculty is for him a unity ®, ruling 
as it were over its own province which is also one 
and consists of its aic@nrd. The unity is, of course, 
qualitative or formal, not quantitative. That of the faculty 
is an unity duvéuer; that of its province, an unity yéve.. 
The sensibilia which constitute the province are all homo- 
geneous zzter se, and heterogeneous with those of every 
other sense. Thus seeing presides over or discerns (xpiveu) 
the province including colour *. Colour is a province lying 
between and bounded by the opposites white and black. 
These are one in kind, or genus, though opposite as species. 
Between these opposites come other species which mediate 
between them, and which Aristotle endeavoured to arrange 
in a scale of succession reaching continuously from the one 
opposite to the other. Seeing presides over all these species 
alike, comparing and distinguishing them. This power, he 
tells us, it possesses in virtue of its being a wecdrns or Adyos. 
It is a weocdrns gua standing in a middle character between 
both extremes—white and black—or between any other pair 
of different species or different colours in the scale, so that 
it can relate itself to either at the same time as to the other. 
It is a Adyos or ratio in the sense that it involves in its organ 
a Adyos Ths wetEews of the physical elements which constitute 
its aic@nrd, and therefore is capable of taking the ‘form’ of 

* 424% 10 ért & Somep dparod cab dopdrov Fy ras 4 Bis, Suotas dé kab ai 
Aourat Toy dvriketpéevar. | 

* 432" 16 r@ xpitix@d & Stavoias Epyov éort Kat aicOjcews. 

* For the difficulty which Aristotle finds in applying this to the sense 
of touch, see TOUCHING, §§ 9-10 supra. 

* Besides colour there are other objects of seeing, viz. fire and the 
phosphorescents. These, though not possessing colour in the ordinary 
sense, have it in the same sense in which light has colour. 
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any of them indifferently’. So alyre in tune is a peodrys Aristotle’s 


or Adyos to the variety of chords or airs which may be p>... 


played upon it. It is capable of sounding high or low = ee 
: e ° e ° ° e ° octrine 
notes indifferently ; and has in its tension, or in the relative of Empe- 


tensions of its strings and of the frame on which they are ‘ocles and 
others as to 


strung, the due harmonic ratio to all the sound solicitations the neces- 


to which it may be called upon to respond. But until pelea 


struck, the lyre is silent. That which entitles each sense? between 


. sa ’ bject and 
to be called ome, and also constitutes the condition of its ote ie 


sensory power, is this form—this Adyos or peodrys which pepe 


characterizes it. Thus it is that Aristotle transforms the ception of 


; ° *_ a physical 
doctrine of Empedocles and others of his predecessors, viz. 3) 7.0, 


that each sense requires for its exercise a ovpperpia between he ee 
the object and the organ; and that each is affected by the ee ee 


object either as its like or its unlike. Instead of a material 50s «is 
cuppetpia, such as that between dazédpporac and mépo.—the i 
mechanical conception of Empedocles—Aristotle substi- 
tuted a rational or formal symmetry ; while instead of the 
ddAotwots, Which was a purely physical effect, he sub- 
stituted the conception of an émidoois eis atré. Thus by 

the application of his peculiar notions of matter and form 

on the one hand, and of ddvapis and évépyera (or évred€xeva) 


1 Os ris aicOnoews olov peadtnrds Tivos ovons THs év Trois aldOnrois 
évavTi@oews’ Kai Oud TovTO Kplvet Ta aiaOnra, 7d yap peoov KpiTiKdY, 42.4% 4, 

2 This power, which Aristotle seems again and again to ascribe to 
each sense fer se, more properly belongs to the sensus communis. 
In ordinary experience the several senses are not divorced from the 
sensus communis, but normally act in communication with it ; whence 
it is that Aristotle allows himself to demit its powers to them, in the 
passages in which he is not contrasting its functions with theirs. 
’ Each of the special senses seems at times, according to Aristotle, 
to be a rudimentary sensus communis in regard to the specific 
differences which fall under its ken. As the whole sentient soul, or 
sensus communis, divides itself, so to speak, into the so-called five 
senses, so each of these again sub-divides itself, consistently with its 
dynamic unity, into a multitude of particular activities, not only distinct 
in time, but also in kind, from one another. The actual object of 
a single energy of the same sense is zumerically one; the possible 
object of all its activities is generically one ; while between these falls 
the sfecifically one possible object of each of its separate kinds of 
activity. Cf. 447° 9 seqq. 
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on the other, he revolutionized the conception of the 

relation between sense-organ and object which had been 

accepted by his predecessors up to and including Plato. 
Qualitative § 25. Aristotle (as we have repeatedly observed) con- 


unityof  Geives the relation between a sense-organ and its object as 
percipiens 1 
and fercep- one between patient and agent. In the de Sensu' he speaks 


Ee of of having in the de Anima explained how the aicOnrév in 


actual per- general is related to alaOnovs ) kar’ évépyevav. In perception 
ception, , ° ° 4s 
ie. when the object transforms the subject-sense from potentiality 


theai- to actuality. This is a perfecting of the sense—an énfdoors 
oOnrov has 


assimilated els adtd Kat els évreAéxeray*. When the transformation or 


ic6n- ; 
the a°*1- addolwots is complete, i.e. when the particular sense is 


itself. No actually perceiving its object, then the fercipiens and 
converse ° e eas 
operation percepium are qualitatively one. When the fercipiendum 


ofthe —_ has become ferceptum, the unlike have become like. This 
percipiens 


-on the ger- proposition is only another way of stating that the sense 


him has received or apprehended the form of the object’. 


The ger- There is no. reciprocal relation, in Aristotle’s opinion, 
cipiens and ‘ h xs a> a 4 Th F aie 
percipien- etween the object and the organ *. ere is a par 


dum are ticipation between the two, related as patient to agent, 
necessary, 


correlates, in a common fact, the resultant of which is the perception. 


t | 
ae Here we are reminded of the Protagoreo-Heraclitean 


itsown theory, already stated® above, which Plato sets forth in the - 


Rtencewith 2eaetetus. But Aristotle holds with the unquestioning 


qualities fidelity of a ‘natural Realist’ that the ‘common fact’ is 
potentially 


percep- One in which the object is revealed in its true, i.e. inde- 
eee ,, pendent, qualities. The object exists independently, as 


oe well as being an alc@yrév, or a ‘possibility of perception,’ 
oO revea ° 
itself The relation between ra alcOnré and at kar’ évépyeav 


when the gicAHocers is so : : oa 
Pamicar of a sometimes described as one of unity; at 


its being Other times as one of similarity®. The meaning in 


439° 13. : 417” 6 eis atbré—not adrd. Cf. b16, émt rv hiow. 
_ > pla pev ery 7 évepyeta TOD aiaOyTod Kat } Tod aloOnriKod, Td 8 etvat 
eTepov, 426% 15, 
‘ The passage in which alone such relation is asserted, 459> 23 seqq., 
is certainly spurious. ° Cf. VISION, § 32, and Plato, supra, § 10. 
. The unity becomes absolute in the case of the objects of thought 
or vous. In the case of those of sense-perception it does not go beyond 
the stage of similarity ; but this is untty of form. 


* 
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either case is the same: that 7d aicOnrixdy has taken the perceived 
comes. 


form of 76d alc@ntév. When the eye actually perceives, it 7,. 

has apprehended the colour—which as quality belongs to relation 
the form—of its object. How far Aristotle carries this oe 
doctrine appears from the passage in which he states that 9 “a7 ¢”r- 
there is a real meaning in saying that the organ or subject Tietseqese 
of seeing, when regarded as its own object, is coloured}. aes be 
The xépn is per se of no particular colour, but holds the form. 
mean between any two colours as well as between the 
extremes of black and white. In virtue of this its quality 

of peodrns—which again involves its bearing a Adyos or 
proportionality to its object—it is capable of apprehending 

all colours, i.e. of taking any given colour, as form. 

§ 26. The objects of sensation in general are classified by Classifica- 
Aristotle? as ra td.a, Ta Kowa, and ra kata cvpBeBnkds. The Boe of 
two former are said to be properly and in themselves per- sensation 

“ae e in general. 
ceptible®. The tésa are illustrated by the examples of (a) 7a iaa, 
colour, sound, taste. They are defined by two marks, (a) ne 
that they are perceptible by one and only one sense, (4) ovpBeBy- 
that it is not possible to bé mistaken respecting them ¢, or “””’ 
at all events that error respecting them is at its minimum. 

One cannot be mistaken in thinking that what he sees is 
colour or what he hears is sound, though he may easily be 
so as to what the coloured or sonant thing is. 

The xowd are illustrated by xfyyows and npepula, dprOpds, 
oxinpa, peyeOos®, These are said to be xowd, because they 
are id.a to no one sense but common to all ; for—the writer 


goes on—xivnois is perceptible by both touch and sight ®. 


1 425> 22 ért S€ kal 7d Spay oT ws Kexpapariotat’ Td yap aicOnrnpioy 
» Sexrixov Tov aigOnrod dvev ths VAns exaoroy. 

2 For § 24 cf. De An. ii.6. 4189 7-25. * xa® avré hapev aigbdveoOa. 

4 wept 6 pn evdéxerardmarnOnva; qualified, however, 428 18 7 ataOnous 
ray idiwv addnOns éorw 7 Ore dAlytaTov €xovca TO yevdos. 

5 In de Sens. i. 437% 9 some MSS. give ordous instead of npepia, some 
omit this altogether. In 4425, we have 76 rpaxv kai rd Aeiov, rd dEv 
kat TO apBAV 7d év rois Gyxots, added. 

§ 418918. That the word rdcats is hardly meant to be pressed appears 
not only from this illustration, but also from 442° 6 kowd rév aigOnoewr ei 
dé py Tagav, GAN deds ye kai dbns. A wholly different reason for this 
application of the term kowd to the objects so strangely confined in 
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To kata ovBeByxos aicOnrd are not directly perceived 
objects of sense, but rather inferences from direct per- 
ceptions. One sees a white object, but says or thinks 
that he sees, e.g., ‘the son of Diares.” That this is not 
a direct perception is obvious from the mere fact that the 
organ of vision is nowise affected by the object in its 
incidental character!. The colour affects the xépy; the 
magnitude is also, as stated above, xa aird aicdnrdév*; but 
the fact that the white object is the son of Diares does not 
at all impress the organ of sense: this fact is merely 
associated incidentally—xara ovyBeBnxds—with the colour®. 
Aristotle observes that, of the objects xa@ atra aicOnra, 
ra tia are kupiws aicOntd, and are those to which the 
essential nature of the special senses is properly adapted‘. 
The physical natures of ta té.xa—or of three of them— 
discussed by Aristotle, de Sensi, iii-v, have been already 
referred to in their proper places. 

The § 27. The nature of the medium and its relation to the 

medium of oroan of perception was for the Greek psychologists of 


sensation 


in general: primary importance. Their epistemology was rooted in 
og physiology, and this in physics. In the connexion be- 


ee tween ‘external’ things and the organism, through the 
Ot 1 was 


based. The Medium, they seemed to find a sufficient account of the 


medium possibility of the cognition of the external things. The 


common theory of Empedocles for the explanation of our faculty 
pe a of objective cognition was that the organs of sense and 


ed on of cognition in general are composed of the very same 
e aig6n- 


mpov. elements as the things outside the organism, and that 
therefore knowledge of the latter is accessible through these 


these illustrations appears in 425% 27 ray dé koway Hdn exouev aloOnow 
kowwnv: the kod are the direct objects of the cow? atcOnois. But if this 
be the reason, what are we to think of the places in which the other 
reason is given and almost contradicted straightway by the illustrations? 
See infra, pp. 282-4. 

* oddev mdoxet 7 toLodrov td Tod ala Onrod. 

* An ambiguity lurks here: it is, as appears, e.g., from 450% 9, xaé” 
abré aicOnrdy only to the xo.) aicOnors, being cara cupBeBnkds to 7 idia. 

* dre TG Aeved cupBEBnKe Todo 08 aicOdverar. 

* In this distinction the way is prepared for the doctrine referred to 


in the above notes, that the xowd are directly perceptible only to 7 Kowy 
ata Onots. 
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organs. There are, accordingly, in the organs the primordial 
air, fire, earth, water, of which all things whatever consist. 
By like we know like. By the fire within us we see fire, by 
the water we see water, by the earth, earth, and by the air, 
air. This notion of identity of elements in objects and organs, 
with its implied explanation of knowledge, was adopted 
even by those who asserted the heterogeneity of wuy7 and 
the objects of knowledge. The difference arising from such 
heterogeneity for them was that instead of knowing like by 
like we know each thing by its contrary: hot by cold, 
white by black, &c. So Anaxagoras, who (with Alcmaeon 
and Heraclitus) held the theory of cognition by contraries, 
required for explanation of knowledge the assumption 
within the organism of all the elements which constitute 
external objects, though only in order that each external 
percipiendum might thus have in the organism its necessary 
opposite. We have seen already how Aristotle en- 
deavoured to reconcile these opposing views of cognition. 
He held that perception is not simply an affection of like by 
like or of unlike by unlike, but of unlike by an unlike which, 
however, becomes like, having assimilated the percipient to 
itself in that process of dAAofmo1s which every perception 
involves. With Empedocles and Plato he held the doctrine 
of the above four elements, to which he ascribed four 
fundamental contrary attributes hot, cold, dry (solid), 
moist (fluid). Of these the bodily tissues are formed! ; and 
of the tissues again the organs are constituted. At the 
basis of his whole theory of perception there is for him, as 
for his predecessors, the thought that the fundamental com- 
munity of elementary constitution in aic@nra and aisOnripia 
is the cause of our being able to perceive objects. The 
ddAolwais (by which he reconciles these different views) 
implies in every case a medium by, as well as through, 
which aio@ynra and aicOnripia are brought into correlation. 
For this medium has a common nature with the alc@nrov 

1 Cf. 389> 27 ek pev yap Tay orotxeiwy TA Gporopep7, Ek ToUT@Y O° ws VANS 
Ta dda épya THs picews. The dpoiomepy in the body are composed of 


homogeneous parts. Thus all the parts of flesh are flesh, all those ot 
bone are bone, and so on. 
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and the aloc@nrjpov. Thus the required conditions of 


perception are established (see further, §$ 31-34 infra). 
Aristotle’s  § 28. Aristotle rejected the naive materialism of Empe- 


eae docles and Democritus!. He also rejected the sensational 


tinguished scepticism of Protagoras. He took a middle course, hold- 


land ing that things potentially perceptible exist in themselves, 


ae oie while faculties or potentialities of perception ‘exist’ in our 
ocies k i - 
and Demo- organs. It is not true, he says’, that nothing would exist if 


2. it were not perceived. Yet when perceived it is by virtue 


sensa- of its form, not of its matter, that it is so; and for us its form 


see of is due to the act of mental apprehension which perception 


nea involves. At the actual moment of perception the thing 
sica ’ oie 
haseof the gua perceived and the organ gua perceiving, are so related 


ae 7 asto be, in form, an unity. He did not, with the early physio- 


sensory logists, regard the sense-organs as mere channels by which 


physical the elements of things outside are conducted into the 


constitu. organism, and so the things are known®. We do not take 
tion of the , 1 Lome 
organ. The in the matter but only the form of things. As the noétic 


Saas soul is the rdézos or efdos efd6v, i.e. the place or form of 


trarieties forms, so each faculty of perception in the sentient soul is 
inherent in 


the four 20 €ldos aicOyrav, a form of objects of sense*. But each 
Se. sensory organ by its elementary constitution is or exhibits 
calbasis @& peodrys, i.e. it can present itself as a discriminant 
ales (xpivev) between any two dsadopai within its province. 
of percep» Thus the faculty of touch, in virtue of the constitution 
Bey of its organ, distinguishes® between any two degrees of 
heat, or, as Aristotle says, between hot and cold. This 
veootns, however, is, on its physical side, derived from the 
proportion in which the ororyefa are combined in the organ. 
In every organ the four elements, earth, air, fire, water, are 
combined. These elements are endowed with the funda- 


mental contrary qualities of heat, coldness, fluidity, solidity, 


* Notwithstanding that Empedocles (cf. § 30 zu/ra) admitted that 
the Adyos THs pei~ews constituted the true Pio of things, his 
position was to all intents and purposes materialistic; he did not 
distinguish form from matter. 2 See note 3, p. 229, supra. 

8 > \ € ’ > a AES cy NS 
431° 29 ov yap 6 dibos év rH WuxH GANG 7d €ld0s. CF. 429* 28, 

432% 2 6 vois cidos eiddv Kai 1) aicOnors €iSos aio Onrav. 

5 \ 5S ’ 4 

TO yap pégoy KpttiKdpy, 
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which are so related as to produce in the elements a funda- 
mental community of nature, whereby their petfs is pos- 
sible’. In virtue of this community they are capable of 
affecting, and being affected by, one another. The same 
qualities and elements form aic@nrd as form aio@nrtixd. 
When, therefore, a given aicdnréy, e.g. a certain temperature, 
affects its aicdntikdv, e.g. when a warm object affects the 
sense of touch, what happens is this: the 9epudv of the object 
works upon the organ, producing in the latter an dAdolwots, 
by which the temperature of the organ gradually becomes 
assimilated to that of the object. This physical dAAolwous 
is the szze gua non of perception; when it is complete, then 
70 alcOnrjpiov évepye?: then we perceive the object as hot. 
But it is not gua fire internal (in the organ) and external 
(in the aic@yrév) that organ and object come into the 
relation of patient and agent; it is rather gua containing 
contrariety. The organ is relatively cold, the object rela- 
tively hot, and this contrariety flows from the common 
constitution of organ and object®. The four elements 
have affinity with one another, and are capable of yeifis, 
just because of the contrary qualities which they each pos- 
sess. Earth is cold and dry; water is cold and moist; 
air is hot and moist; fire is hot and dry. Thus each of 
them has one quality contrary to one of each other. But 
contraries, though opposites, are opposites in the same 
genus. Hence the fundamental community. Thus for 
Aristotle, as for Empedocles, but in a different way, the 
fact of the organs being composed of the same elements 
as the objects is the ground of the dAdAolwo.s in which 
perception consists. 
§ 29. The sensory organs then, like the organism in Sensory 


general, are composed of the four elements. We are told? 32 orthe. 


1 331% 12 seqq. Ore dmavra méukey eis GAAnAa peraBadrew, havepdv’ 7 
yap yéveors eis evaytia €& evavtioy, ra Oe oTotxeta Tavra exer evavtiaaw mpds 
3 

GdAnda oa ro ras Stahopas evayrias eivat. 
2 441 8-15 mdoyew yap répuxev Td Uypov Somep kal TaAXa Ur Tod évavtiov 
Lif 8 > “ See in 4) 5 , “ X , 58° AX 38 , 
. 2.7) pev ouv Top kal 7 yn ovdev méhuKe rrotety Kal maoxewv ovd GAXoO ovdey, 
@ > + ¢ ld ae 4 “ 
7 © imdpxe evavridrys €v ExdoT@, Ta’TN TavTa Kal ToLovGL Kal mac xouct. 
5 302% 21-3. 
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that odp£ (which, plus rd évrds, is the organ-medium of 
touching) contains potentially both earth and fire. Again’, 
it is not enough when defining cdpf to state that it is 
a obvOeois of fire, earth, and air; we should also determine 
the proportion in which the elements are combined in it. 
Moreover ? all mixed bodies, such as exist in this world, 
contain in their composition all the simple bodies: earth, 
water, air, and fire. This is proved by the process of 
nutrition in the case of animal bodies ; for all such bodies 
are nourished by food, which consists of the same elements 
of which they are composed. The tissues (éuo10pepq), of 
which the organs are built®, are formed of water and air 
by the agency of the hot and cold, which are the active 
principles, the dry and moist being the passive, in elemental 
compounds‘. The nutrient process in animals has as ovval- 
ttov the activity of the fire in their organisms ®. ‘There are 
in the aiodjces® fire, earth, and the other crovyeia. For 
the sense of touch not only earth but fire is indispensable ‘, 
since by this sense we discern the hot and cold, as well as 
the other opposites of which capé is a Adyos ®. 

§ 30. The Adyos of the mixture of elements in a body 
is that which constitutes its true nature. Empedocles was 
led by the constraining power of truth itself® to declare 
that the ovcia or picts of compounds like éorodv consists in 
the Adyos ris peifews adrév, not merely in some one, or two, 
or three, or even all, of the elements of which it is com- 
posed. This Adyos has an origin altogether outside the mere 
ingredient elements. The hot and cold operating on the 
dry and moist could produce in these the qualities (d6n) 
of hard, soft, and so on, but not the proportion which 
is the distinctive feature of a natural body. This pro- 
portion or Adyos is, in individual living bodies, derived 
from 6 yerijoas 6 evredexela Sv, which (or who) is its efficient 
cause’, Discussing the sense of touch", Aristotle says that 


; 642 23, Plat. 77m. 82 C. * 334° 31-335 12. 

, Cf. 647° 2 seqq. * 384» 30, 378° ro. 5 416% 12 seqq. 
417* 4-5 where aioOjoes = aia Onripra. 

" Cf. Plat. Tim, 31 B-C; Arist. 435° 11-24. 8 429? 14. 


° 642° 17-24, 19 734> 28-36, 11 423% 12-424 15. 
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the animate body cannot consist of air and water alone. 
It must also contain something solid (crepedv t). Hence 
earth, too, must be an ingredient in it. Such is the case 
with odp€ and its analogue. As we perceive objects of 
sight and smell through their proper media, air and water, 
so we perceive the objects of touch through the medium of 
the flesh, with this difference between the cases, that we 
perceive the former at long distances from the organism, the 
latter only close by it. The oapé then is, by virtue of the 
yn contained in it, the organ and medium (or organ-medium) 
of touch, gva discerning hard and soft; and by virtue 
of the wtp, it is the organ and medium gua discerning 
differences of temperature. The objects of touch are the 
dtapopat of body gua body; those, that is, by which 
the elements themselves are distinguished, viz. hot, cold, 
solid, fluid. The organ (says Aristotle) which perceives 
these is that of touch. To perceive is to be passively 
affected in a certain way. The organ is potentially such 
as the object is actually. In touching, therefore, the 
organ is potentially, while the object is actually, e.g. hot or 
solid. If the organ or its medium (e.g. the flesh of the 
hand) be qualitatively like in temperature with the object, 
the latter cannot produce the requisite aAAolwois, and we 
perceive the object neither as hot nor as cold; and so it is 
moreover with the perception of solidity. In touching, as 
well as in exercising the other senses, the percepts, to begin 
with, present themselves as ‘extremes’ (t7epBodAai), between 
which the aic@ytixév comes as a mean. ‘This capacity of 
the aic@yrixdéy to present itself as a mean, so becoming 
a dvvayis! kpitixj—a faculty of ‘discerning’ between the 
contrary poles of quality involved in the aicdnra, is, as we 
have already said, rooted in the Adyos of the elements which 
constitute the organ. The organ of touch is not absolutely, 
or per se, hot or cold, or hard or soft, but a mean between 
all pairs of differences coming under either category. 
§ 31. The media of the organs of touch and taste are Media in- 

altogether internal to the body. That of touch is the ‘™# ard 


external 


* Cf. 99° 35, 432° 16. 
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odpé (with the skin), which covers or forms the periphery 
of the body ; that of taste is the‘ potentially moist’ odpé of 
the tongue. The organs of seeing, hearing, smelling, have 
media external to the body; but though external, these 
media have a peculiarly close relationship not only with the 
objects! but also with their respective organs, so that they 
have their internal lodgment or representation in every case 
within the bodily organ. Thus the organ of hearing has air 
as external medium, but a portion of air is also lodged in, 
or built into, the organ itself?. The organ of seeing has 
the diaphanous for its medium. Externally this is the air: 
but internal to the organ there is a cell full of water °. 
This water as internal medium co-operates with the air 
as external, for both act visually in virtue of their common 
property 76 dvadaves. It is not easy to gather a definite 
idea respecting the internal and external media of smelling 
from the various statement of Aristotle respecting this 
sense. In the case of animals which respire he regards the 
medium of smell as air. This externally is affected by 
the odorous object and transfers the affection continuously 
to the olfactory organ, by which it is then inhaled and 
conducted to the ‘point of sense.’ Thus for such animals 
air internal and external to the organ constitutes the 
medium of smell. But for the class of animals which do 
not respire some different medium must be assumed. Fish 
can smell, as can other subaqueous creatures. Consequently 
Aristotle infers that the common medium of smelling in 
the case of all creatures which possess this power is 7d 
dvaavés—not, however, as such, but gua capable of absorb- 
ing or contracting the effect of éyyupos bypérns*. At all 
events, the medium of smell and the essential constituent 
of the organ of smell consist either of air or water ®, i.e. of 
common elements. 
i e.g. the colour of objects is the diapavés in them. 

* 420% 9. 

* Anatomy had not taught Aristotle to distinguish wo cells. 
* 443° I. 


 wev yap xépn datos, 4» 8 don dépos, 4 & doppnots Oarépov rovTwr, 


4254 4. 
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§ 32. There is one passage !, however, in which Aristotle Aristotle’s 
° ee e ° Incon- 
speaks with apparent decision, and in a very different way, sistency 


of the constitution of the olfactory organ and of its object. a 
Summing up at the end of a long polemic against as regards 
Empedocles and Plato, who regarded the essential part Lapse 
of the visual organ as consisting of fire, Aristotle, having pull 
corrected what he thought amiss in their views of the eye, eee 
as well as in those of Democritus, proceeds as follows : smelling. 
‘If the facts be as here stated, and if we must refer the 
essential part of each of the sensory organs to some one 
of the elements, we must suppose that in the visual organ 
this consists of water ; in the organ of hearing it consists of 
air; while in that of dc@pnots it consists of fire?; for what 
doppyots isactually this r6 dc0@pavrixdy? is potentially. Since 
it is the object (aicOnrdv) that causes the faculty (atc6yors) 
to actualize itself, the faculty or its organ must possess, to 
begin with, the corresponding potentiality *. Now odour, 
the object of dcdpnots, is fumid evaporation, which arises 
from fire.’ Thus the organ of smelling is potentially hot, i.e. 
potentially it possesses the quality of fire. Hence this organ 
has its proper place near the brain. ... The essential organ of 
touch (7d aarixov) consists of earth; and that of taste isa 
form of touch. Hence the organ of these two lies near the 
heart, which is a counterpoise to the brain, being as it is the 
hottest, while the brain is the coldest, of the bodily parts®. 

* 438° 16-439 5. 

2 Bonitz, Jud. Arist. 538% 30, appears right in his suggestion that in 
aupos d€ tiv doppnot, 438» 20, the last word = organ of éodpynots. The 
course of the argument which follows requires this; though it is 
awkward that in the same line déo¢pnots is also used to mean the realized 
perception. 

3 =ryv dodpnoy, 438° 21. 

* If when actualized in déo¢pyors it is actually hot, it must prior to 
such dodpnors be potentially so. 

5 There are involved in this passage several difficulties for readers 
who expect or wish to find Aristotle in his writings perfectly consistent 
with himself. /2zrs¢, the assertion that dopy is ‘fumid evaporation’ is 
vehemently contradicted, 443% 21 seqq. Vext, the assertion that 
doppyois is essentially fire is opposed to 4257 5 7 & dadpnots Oarépov 
rovray (sc, aépos 7) vdaros). Finally, in this latter passage also we 
read rd d€ wip 7} ovMevis 7 Kotvdy mavrwy, which denies that zip is the 
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§ 33. Since the organs of touching and tasting have, 
according to the various standpoints from which Aristotle 
regards them—the current or popular, and that which he 
approved of—either no medium or no external medium ; 
and since moreover the organ of touch is either (according 
to the popular view) distributed all over the periphery of 


essential constituent of any particular organ of perception, while 
here it represented as potentially constituting 7 éo@pyots. The argu- 
ment of Baumker (of. cit., pp. 47-8), assented to by Neuhauser 
(Arist. Lehre von dem sinnlichen Erkenntnissvermogen, p. 2%), 
Zeller (Arist. ii, p. 63 n. E. Tr.) and others, that, the particle e 
being read, as it probably should be, before det in 438° 17, we may 
regard the whole passage as written by Aristotle from an alien stand- 
point, does not carry conviction. Nowhere does Aristotle object to the 
principle which connects the separate organs of sense, respectively, with 
certain elements as essential constituents. On the contrary he accepts 
it, and makes it the basis of his argument, e.g., in 647% 9-14. The 
main objection urged in de Sens. ii. is to the fact that Empedocles, 
Plato, and probably others (including e.g. Alcmaeon), regarded the 
eye as constituted of fire; for that they found a difficulty in making 
the five organs square with the four elements 437% 21, does not contain 
an objection against this general principle; nor does Aristotle explicitly 
recur to the latter point, on which his difficulty was as great as theirs. 
But his dogmatic assertions here that 7d dmrixdy consists of earth and 
70 dohpartikdy, or 7 dadpnors, of fire, are scarcely to be reconciled with 
the statements of the de Anima (425% 5-6, 435% 11 seqq.). And besides 
this, the explanations of éopj here and later in the de Sensu (443% 
21 seqq.) are irreconcilable with one another. The best way of 
getting over the difficulty is to suppose that he does not mean to say 
that the amrixdv consists of earth a/one, but only predominantly ; which 
is certainly what he means in other places. But with regard to do¢pnots 
or To dofpavrtkdy this is not effectual as a solution. Such discrepancies 
as remain, however, may be explained either on the hypothesis of 
interpolation, or on that of a change of views on the part of Aristotle. 
The de Sensu seems to contain preliminary essays on certain subjects of 
the larger work de Anima, which may therefore (notwithstanding many 
reierences, e. g. 436° 1 seqq.) be regarded as possibly later. It is not 
to be supposed that Aristotle in his earlier works held the same views 
as in his later; any more than that Spinoza, while still a follower of 
Descartes, held the views of the author of the Z¢hica. He doubtless 
passed through a long process of mental development, and the many 
works connected with his name, even when they are, like the de Sensu 
and de Anima, of unquestionable authenticity as a whole, could not be 
expected to be everywhere in agreement with one another. As well 


might one expect to find in Kant’s early essays the ‘Copernican thought’ i 


of the Critique of Pure Reason. See infra, pp. 245 n. 3, 248 nn. I and 2. 
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the body, or (according to his own view) vaguely regarded 
as €vtos 7; there are several passages in which these 
organs of non-mediated perception, or rather of perception 
by contact [or quasi-contact; vide TOUCHING, § 13], are set 
in contradistinction to the others, and the name aicdytHp.a 
seems almost appropriated, for the time being, to the latter. 
Thus’, at the beginning of the third book of the de Anima, 
having declared that we perceive by touch all the tangible 
qualities of body, and that, when we perceive the other 
qualities, we do so by organs which act through media 
composed of the elements, Aristotle proceeds to treat these 
mediated organs as if they alone were called aicOnr7jpua. 
He expressly asserts that aic@yrjpia are composed only of 
air and water—as if the organs of taste and touch were not 
aisOnrypia at all, or as if, being aic@nrypia, they could be 
regarded (in defiance of the fairly consistent teaching of 
other places) as composed solely of air and water*. But in 
this place we must remember that the organ or organs 
which act by contact have been already sufficiently dealt 
with in the opening lines; and that the aic@nripia referred 
to in the sequel are only those which perceive 614 trav perta€y, 
i.e. by external media: viz. those of seeing, hearing, and 
smelling. These of course may be declared to consist 
essentially of air or water; for the contrary qualities of fire 
and earth (the remaining elements) are only perceptible 
by 76 amruxov, and cannot be essential constituents in organs 
destined to act through external media, and not by contact 
with their objects*. The moisture in which the object of 

1 424» 21 seqq. 2 425% 7-9. 

3 It seems inexplicable how one who is so weil acquainted with 
Aristotle as Baumker should in his otherwise excellent work Des 
Artstoteles Lehre von den dussern und innern Sinnesvermogen, 
pp. 47-8, where he endeavours to rescue Aristotle from inconsistencies, 
assert that the only media are air and water. ‘Luft und Wasser 
sind und bleiben die bevorzugten Stoffe, welche einzig and allein, wie 
als Medien, so als Grundmaterie der Organe auftreten.’ This state- 
ment is based upon a contracted view of the matter, in which 
Baumker overlooks the fact of cdp€ being a medium, and omits to 


look beyond what is contained in de Az. ili. 1. 424” 30-4259 9. More- 
over, he does not see that even there, rd darixdv being disposed of, the 
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taste must be contained, if it is to affect the organ and 
so be perceived, is not an external medium. For tasting 
contact is always necessary’, and this moisture is amrov 
ri. Taste, therefore, has no external media, but only the 
same medium which touch, of which it is a form, possesses. 
Taste is a kind of touch, but with a certain distinctive power 
of its own. 

§ 34. There exists no sense beyond those known to us as 
‘the five senses*,) The argument by which Aristotle tries 


aic@nrnpta whose essentials are air and water are only those of seeing, 
hearing, and smelling. He also overlooks the argument of de A. ili. 13 
(435* 11-4) in which, while showing that rd rod (gov cdma cannot 
be dm\odv, or composed solely of any one element, Aristotle proves 
that earth and fire are elements in the organ of touch, whose 
medium is odpé. As regards the question whether the omly media 
are air and water, we have above said more than enough to show 
that whereas, indeed, air and water are the sole external (i. e. extra- 
organic) media, they are not the so/e media, earth and fire being 
essential constituents of oapé, the intra-organic medium of touch and 
taste. Further untenable assertions of Baumker here are (a) ‘ that it 
is in the medium not in the organ that the perceived affection which 
is potential in the aic@nrdv fer se is first actualized’ (‘Erst in jenem 
Medium tritt die wahrgenommene Affektion, die in dem Gegenstande 
an sich nur potentiell angelegt ist, aktuell auf’). (4) That according 
to Aristotle (differing in this from the ancients) ‘the organs are not 
brought into relation with the objects as such, but the qualities of the 
objects must correspond to their respective media’ (‘diirfen die Organe 
nicht zu den Objekten als solchen in Beziehung gebracht werden, 
sondern ihre Beschaffenheit muss den zu ihnen gehérigen Medien 
entsprechen’). With regard to (a) we may remark simply that 
a mdOos in the external medium, as such, is as yet no percept at all; 
not having affected the organ, it produces no ato@nua. To do this, it 
must have affected the zternal medium, and so the organ, of sense. 
With regard to (4); if the organ is not to be brought into relation with 
the object as such, what, we may ask, is the purpose of de Az. ii. 5, 416 
35-418 4, which is devoted to the discussion of the question whether 
like is perceived by ke or unlike by unlike, and concludes thus: rd 8 
aioOnrikoy Suvdper eoriv oioy rd aiaOnroy dn évredexeia, KaOdmep etpntac’ 
maryxel pev ovv odx Spovoy dv (sc. 7d aigOnrixdy), memovbds 8 ®polwrar 
kal ott otiov éxeivo? The passages quoted by Biumker to justify 
his views on the above points are far from adequate to their purpose. 
But we cannot here go into the details of a full discussion. 

422° 10-14. 

* 424>21-425%13, Though Aristotle here names them ‘the five,’ he 
was, as we have already seen, perfectly aware that touch is differentiable 
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to prove this most difficult proposition is obscure, but may so-called 
be outlined thus. Assuming! that there exists no body ."%°., 


enses.’ 
or affection of body other than those known to us in this Aristotle’s 


world’, our present five senses make all the bodies in this Sea 
sphere accessible. Hence if we assumed any further sense, ©o™¢lusion. 
it would either have no object, or would merely duplicate 

some existing sensation ; either of which suppositions would 

be intolerable. Therefore no further sense beyond the five 

is to be assumed. 

The stress of the argument is laid by Aristotle on the 
second proposition, viz. that our present senses give us 
the perception of all known bodies; which is thus proved. 
The four elements are the basis of all existing odpuara and 
their wda0y. In our bodily organs of perception, and the 
media through which they act, all the elements are 
functionally employed; hence by their elementary con- 
stitution our present organs bring us into acquaintance 
with all the bodies and affections of bodies in the world. 
If a particular atoénois were lacking, this could be only 
because its fitting alc@nrjpiov was so. But no aicdnripiov 
which would be of service for actual perception is lacking. 
Hence we possess all the aic@jceis, and there is none beyond 
‘the five.’ The proposition that our present organs by 
their elementary constitution make us acquainted with all 
oa@pata and their 7d6n is shown to be true as follows. All 
possible qualities of body are exhausted in two classes, 
those perceived through external media and those not 


into several senses; especially into those of temperature (the per- 
ception of the ‘hot and cold’) and of pressure and resistance (the 
perception of the ‘hard’ and ‘soft,’ ‘solid’ and ‘fluid’). Thus Reid 
was not, as Lord Kelvin (Popular Lectures and Addresses, ‘The Six 
Gateways of Knowledge,’ p. 262) says, the ‘first to point out the 
broad distinction between the sense of roughness or resistance and the 
sense of heat.’ 

1 This assumption, of course, involves a pelétio princtpic: for if 
there were other bodies with other wd@én there would have to be 
other aicOjvets. 

2 425% 11-13 ef pn te erepov €ore (=extsts) cdpa kal wdbos 6 pnOevds 
éott Tay evratda caparwv. This assumption, although not mentioned 
till the end, is the major of the whole deduction. 
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so perceived. Touch and taste give us knowledge of (or 
the faculty of knowing) all possible tangible qualities, i.e. 
all those which do not require an external medium. The 
remainder are perceived by the remaining senses ; for their 
organs consist of the elements which constitute external 
media, viz. air and water. All the externally non-mediated 
aicOnrd are anrd: and apy per se is capable of perceiving 
all these. Touch has its organ and medium framed 
essentially of earth and fire, which, through their 74a», 
represent to us the d:adopat of cGpya gua copa. Thus, so 
far as these two elements go, nothing that exists in our 
world is unprovided for by touch’. The externally 
mediated aicOyripia, on the other hand, provide for the 
perception of the non-tangible properties of things; and 
this they do by their being essentially constituted of air 
and water, which are the only elements capable of serving as 
external media. But they are sufficient, for they mediate 
for all aic@nrd not already provided for through touch. 
Thus either mediately or immediately (or rather by media 
externa! and internal, or media internal only) access is given 
us, by our organs of perception, to knowledge of all the 
bodies and properties of body which exist in our world, of 
which we can form any conception. Hence no other aicOnois 
is to be assumed*, The higher animals possess already 


1 In 425% 5-7 we read that fire ‘either belongs to no one of the three 
externally mediated organs, or else it belongs to all alike,’ since it lies 
at the root of life and sensation. Earth, too, has no special connexion 
with any of these three sense-organs, though it lies with fire at the 
basis of touch. Thus earth and fire are related to the three externally 
mediated organs just so far as these are related to the organ of touch 
(see § 23 and §§ 28-9 sufra). 

? We must suppose that Aristotle regards ré drrexdy throughout this 
passage as including both taste (of which nothing is expressly said) 
and touch. We must further bear in mind that (for reasons already 
given), when an organ is said to be composed of water or of air, this 
only means that in its composition the water or the air is the ingredient 
essential for its function, the latter depending on the Adyos or ratio which 
either bears to the other elements in the organ. To imagine Aristotle 
saying that one single element could constitute any sensory organ, or, 
indeed, any other part of the body, would be to imagine him throw- 
ing overboard the teaching of his Physiology and Physics. 
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all the aic@nrijpia that are either (a) possible in point of 
constitution from the four elements, or (4) requisite for the 
perception of existing oduara and their 7a6n. To restate 
the points of Aristotle's argument more briefly. Our 
faculty of perception in general (ré aicOnrixdv) is equipped 
with the needful means of perceiving all aic@yrd. It has, 
by a¢7, the means of perceiving all which do not need 
an external medium, i.e. all whose d:apopai belong to body 
gua body, and characterize the two orovyeia, fire and earth. 
It has, by organs constituted of air and water, the means 
required for perceiving all the aio@j7a which do need an 
external medium: i.e. those whose dadopai do not depend 
on fire and earth. No aic@nrév, therefore, remains inacces- 
sible to perception with our present senses?. 


? In the parenthetic words 424» 30 éye: 8’ ovrws to 425% 2 du’ auorv 
Aristotle shows how it is conceivable that there should be a reduction 
in the number of aicOnrnpia, or a duplication of aic@joes or (what 
comes to the same thing) of aioO@nra; but leaves it plain that in no 
such case could we imagine the list of our aic@noes to be usefully 
increased. For (a) we can conceive one aia@nripiov so constituted 
as to perceive two heterogeneous aig@nrd; as, for example, if air 
is medium for both yddos and ypéa, and if it be necessary that an 
a'o6nrnpiov essentially of air should perceive both of these. Again 
(4) we can also conceive two aioOnrnpia so constituted that either 
might perceive the same aio@nréy as the other; as, for example, if air 
2ud water are each a competent medium of ypdéa, a person with two 
organs essentially consisting the one of water, the other of air, should 
with either perceive ypdéa. But neither (2) nor (4) would point the 
way towards an increase in the list of useful aicOnoes. The former 
would give us the same two aig@noets and aic@nrd as we have, only by 
one organ instead of two. The latter only brings us to the conception 
of two different organs employed in giving us one and the same aicOnots 
or aioOnrov. 


The 
SENSUS 
communts, 
the syn- 
thetic 
faculty of 
sense. Its 
functions 
(a) discri- 
mination 
and com- 
parison, 


MO PereeP” at least until Plato’s time, undertake the discussion of the 


tion of 7a 
souva, (C) 
consciouse 


PART III. SENSUS COMMUNIS 


§ 1. WE now come to one of the most interesting por- 
tions of the ancient Greek psychology—the theory of the 
faculty of synthesis at its earliest stage. The name which 
heads the chapter is a translation of the term xow% ala Onors}, 
which was used first by Aristotle for this faculty. It is 
necessary here, as before, to consider how much of what 
he had to say regarding it was to be found in the specu- 
lations of his predecessors. As, however, these did not, 


faculty of synthesis as such, we must content ourselves with. 


ness of per- Stating the functions ascribed by Aristotle to the kow7 


ception, 
(d) imagi- 
nation 
(reproduc- 
tive), (¢) 
memory 
and. remi- 
niscence, 
(J) sleep 
and dream- 
ing. The 
presenta- 


tive part of 


sensation 
attended 
to by the 
pre-Pla- 
tonics, 
the repre- 
sentative 
not so 
much. 


aloOno.s, and seeing how these functions were dealt with 
by preceding psychologists. To this department of yvy7, 
then, variously named by him 7 kowvn atcOnows, ro Kptvor, 
TO mpGrov aicOntixdv, he assigned (a) the power of dis- 
criminating and comparing the data of the special senses, 
all of which are in communication with it; (4) the per- 
ception of the ‘common sensibles,’ ta xowd, of which the 
principal are xlyynow oyfhua apiduds péyeOos and ypdvos ; 
(c) the consciousness of our sensory experiences, i.e. the 
power by which we not only perceive, but perceive hat we 
do so; (d) the faculty of imagination, i.e. reproductive 
imagination—ré pavractixdy ; (e) the faculty of memory and 
reminiscence, pin kat dvduynots ; and (/) the affections of 
sleeping and dreaming. To ascertain, therefore, how much 
of Aristotle’s theory respecting this had been anticipated, 
we must survey the works of his predecessors. As they 
do not (until we reach Plato) distinctly formulate the idea 
of a synthetic faculty, we can only examine what they may 
have done to explain the various phenomena of mind above- 
mentioned as attributed by Aristotle to the agency of the 


* Though Aristotle uses this actual term but seldom (cf. 425% 27, 
450* 10, 686 31), often employing equivalents like mparov aicOnrixdy, 
&c., yet as a convenient name for an important conception it was 
generally adopted by his followers, and in its Latin form continued to 
play a great part throughout the psychology of the Middle Ages. 
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kown atcOnors. We shall find before Plato very little in 
the remains of the old psychologists on this important 
subject of synthesis. We have already recounted what they 
had to say of the special senses and sensation generally ; 
and from this it is clear that they did not neglect the 
presentative department of psychology. As regards the 
tepresentative, however, they do not seem to have taken 
nearly the same pains. They referred the above-named 
functions to Wuyx7, or vods, in a vague and general fashion ; 
_ feeling perhaps that these functions were too complicated 
and obscure for treatment in detail with any prospect of 
success. Before Plato, moreover, we find no record of any 
serious psychological treatment of memory or imagination. 

§ 2. Owing to the parallelism in Aristotle’s theory sensus 
between psychical wholes and parts, the consideration of oe 
the sensus communis will divide itself into sections corre- studied 
sponding to the divisions adopted with reference to each }°,o.0° 


function 

of the special senses. This, their common centre, has its and organ, 
4 2 : : ; «41 Its objects, 

function and organ, its objects, and its medium, and will and its 

have to be investigated with reference to each of these. Sees 

As we have premised that none of the pre-Platonic psycho- each par- 

logists distinctly conceived such a subject as this, our eee 

treatment must (following such records as we possess) be 

of a piecemeal character, according as we find reason to 

suppose that each, or any, of the writers with whom we 

have to do, took or would naturally take a particular view 

of any of the functions of the common sense, or ascribed 


any of them to some particular organ. 


Alcmacon. 

§ 3. Of the function of a sensus communis, or of synthetic Alcmaeon, 
function in general, Alcmaeon had no distinct idea, as oe 
far as his remains and the testimony respecting him can him of | 
be trusted for information. We know, indeed, that he is oe 


said to have distinguished sensibility or sense-perception eee ee 
/ ‘ ? intellectua 
(aicOavecOar) from intelligence (rd €vévar), and to have or sensu- 


confined the possession of the latter to human beings. But ie Per- 
aps an 


he has left no evidence to show where he regarded alcOnous implication 
$ n Pp 


| we te 
as ending or ftveows as beginning, or how he would the word 


fuviévar = 
intelli- 
gence ; so 
seeming ¢x 
ve termini, 
to ascribe 
synthetic 
function 
(as Plato 
did) to 
under- 
standing. 
Brain 
would for 
him (as 
also for 
Plato) 
have been 
organ of 
synthetic 
faculty. 
Sleeping— 
a pheno- 
menon 
which 
depends on 
the blood. 
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distinguish these. Except, then, for the form of this word 
édveois, which zmplies synthesis in its notion, and seems 
to ascribe it (as Plato did) to understanding, we have no 
hint that Alcmaeon paid attention to it. Its importance 
remained submerged under a familiar name, and it eluded 
discussion. As little do we know of any classification of 
objects of sense-perception by him in which he would 
distinguish the data of special from those of ‘common’ 
sense. If, however, he had had a conception of this sense, 
he would probably have assigned the brain as its organ. 
There can be no doubt that he silently included the 
functions of the common sense under those of fvveous, and 
we have abundant evidence that for him the brain was the 
organ of intelligence, and that, moreover, all the several 
aicOjoes are connected with it and cannot discharge their 
functions if their connexion with it is disturbed 1. Sleeping 
(which according to Aristotle is an affection of the sensus 
communis) results, according to Alcmaeon (as well as to 
his successors, including Aristotle), from the retirement 
of the blood into the larger blood vessels, while ‘waking’ 
(i. e. full consciousness) returns after its rediffusion *. This 
might seem to imply that for Alemaeon the blood would 
have been the chief organ of consciousness. But we know 
that sensation was for him impossible without the co-opera- 
tion of the éyxépados with each sense; and therefore, most pro- 
bably, as Siebeck® remarks, it is to this organ that he would 
have assigned the consciousness of sensation, which Aristotle 
ascribes to the organ of the sensus communis, viz. the heart. 


* Theophr. de Sens. § 26 dadoas dé ras aiaOnoes ovvnpriabai mas mpos 
roy eykeador, 616 kat mnpovoOat kwoupévov Kal petaddarrovros Thy Xapay 
emtauBavew yap Tovs mépous, bv dv ai aisOnoes. Cf. also Plut. Efz¢. iv. 
17,1, Diels, Dox., p. 407, where, however, the term 76 yyenovkdy Shows 
how far we are from the text of Alcmaeon. This Stoic term is pro- 
bably derived from the Aristotelean 7ré nyoupevoy, 1113° 6. Plato, no 
doubt, refers to Alcmaeon in Phaedo 96B: 6 ras aisOnoes mapexwv Tov 
dover kal dpav cat dogpaiverOa. It is to Alcmaeon and Plato that 
Anstotle probably alludes, 469% 22: 61d Kal Soxel ricly alcOdverOar Ta 
(oa dia tov eyxépador, 

: * Tas aivdppous pr<Bas, Plut. Ect. v. 24, Diels, Dox., p. 435. 

eschichte der Psychol. p. 103. 
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Empedocles. 


§ 4. We miss, in the information which we have respecting Ee 
Empedocles, anything which would show that he had jO5;, 


lack of a 
a conception of the synthetic faculty as something which he 
it was the duty of a philosopher—or even a psychologist— ofthe 
to discuss ; for to reason from his metaphysical conceptions peennes 
of giAta and veixos to psychological analogues of synthesis faculty of 


i ; t. 
and analysis would be merely fanciful. He gives no ia cic- 


psychological classification of the objects of sense, and ment zx us 
° ° e eTCcelves 
whatever is to be known respecting his attitude towards i Ties 


e 7 ; 
the sensus communis must be altogether, as in the case oe 


of Alcmaeon, due to inferences more or less doubtful. We synthesis 
know that for him the blood—more especially that in the able ea 
region of the heart—was the seat or organ of intelligence, templated 
As he did not really distinguish sense from reason or Oe es 


intelligence!, this must show that the blood would have had its 
instrument 


been for him the organ of a central faculty of sense had inthe mix- 
he distinctly formed a conception of this. But we have “#7¢ 0 the 
no information as to how he regarded the dmoppoat, which contained 


; in th 
entered the pores of each sense, as co-ordinated and mar- }y¢0q, 


shalled into the service of a systematic experience. He pies 
eye ce at YOUN 
does not exhibit a feeling of the need of any such process; the heart 


but the blood (in which the elements are most perfectly ae ae 


mixed) would, no doubt, have, for him, supplied the organic theory of 


e e 2 Ct 1 = 
means towards it. In his theory of ‘temperaments?,’ by no 
) 


which men possess talents according to the perfection of adverse to 
zm : : the concep- 
the xpao.s of the elements in various parts of the body, he joy ‘of 


seems to betray a singular absence of any perception of nae 
the need of systematization of sensory data under some faculty. 


controlling central power. Aristotle notices this fault in the A’stotle 
psychology of Empedocles, and complains that he does not the neglect 


: : f syntheti 
provide any central force to combine or keep together and 57. 


co-ordinate either the various energies or the elemental parts a defect 


1 E. Rohde, Psyche, § 464, note 2, holds that Empedocles did draw 
this distinction, though admitting that for him 76 voety was only 
owparixoy tt. Cf. Arist. 427% 22. 

2 Cf. Theophr. de Sens.§ 11. The man who has the elements most 
perfectly mixed in the tongue is the orator; he who has the mixture 
perfect in the hand is the artist, and so on, 


in the 


psychology 


of Em- 
pedocles. 
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critus did 
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the faculty 
of syn- 
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of the soul!. The supposition that the blood, especially that 
around the heart 2, would, as central organ of perception, 
have taken, for him, the place of the heart itself as con- 
ceived by Aristotle, might seem to be confirmed by his 
theory of sleeping. This affection is produced by a ‘sym- 
metrical cooling of the blood*.’ The organ immediately 
affected in sleeping is, one would think, the organ of conscious- 
ness. But this theory of sleeping, as dependent on the blood, 
is common to him with Alcmaeon and Plato, for whom, how- 
ever, the brain was the central organ of sense-perception. 


Democritus. 

§ 5. Democritus did not put to himself the question— 
what is the faculty by which the data of sense are 
combined and distinguished, by which we are conscious 
of our mental acts, by which we imagine, remember, &c. ? 
He drew no dividing line between aicOyors and voids as 
psychical* entities. For him all knowledge, sensory and 
other, is effected by mechanical interaction between the 
atoms of bodies and those of the soul®, It results from 
etdwda (or detkeda, to use the more general expression) éfw0ev 
mpostdvta, The soul atoms were divided or distributed 
all over the body. Notwithstanding this he seems (so 
far as we can trust our authorities) to have located certain 
mental faculties in particular parts of the body ®, and even 
to have anticipated the tripartite division of Plato who 
assigned the intelligence, the faculty of energy, and the 
faculty of desire, to the brain, the heart or thorax, and. 

1 De An.i. 5. 410 10-13 dmropnoee 8° dy tts Kal ti mor éatt rd évo- 
movouv aura (SC. ra orotyeia), and 411% 26-7 wdrepov macy vootpev ... Ti 
ouv Oymore ouvexer THY Woyny ; 

? aiua yap dvOparots reptxdpdidy earevdnya, Frag.109, Diels, Vors.p.212. 


* Plut. Egct. v. 24, Diels, Dox., p. 435 katdayugéw tov €v T@ aipate 
Oeppod cvpperpoy. 

* He distinguished, however, between the evidential value of atc Ono 
and vows, between oxorin and yvnoin yroous, Sext. Math. vii. § 138. 

exelvos prev yap dm&s rabrov Wouxiy Kal voor’ ro yap GAnbes etvat rd at 

vopevov, Arist. de An. i. 2, 404% 27. 
_° Cf. pseudo-Hippocr. Epistulae ix. 392L rept giavos avOp., Diels, 
Vors., p. 470, where Democritus is said to have called the brain 


pirag Stavoins ; the heart (kapdin) Baowis, dpyns ttOnvds; the liver (Aap) 
enOupins atrioy, | 
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the liver or abdomen, respectively. He is also credited? having 
with a bipartite division of the soul, placing 7d Aoysxdy in ppt 
the thorax, while distributing 7d dAoyov all over the body. te a 
In fact, however, we can depend very little on information Heer 
coming from a pseudo-Hippocratean writer of the second the soul. 
century, or from the Placita, respecting points like this. 

According to the physical principles of Democritus, 
sense and thought result from emanations coming to us from 
things and entering the pores of our bodies, but especially 
the pores of the proper organs, penetrating to the atoms 
of the soul, and so in some way bringing to our minds 
the ideas of the things from which they have come. Thus 
it is with the perceptions of our waking life; and thus it is 
also that we dream when asleep. For in sleep, too, eidwda 
of things and persons stream into our bodies, or, being 
already lodged in them, then become active, and visions 
of the persons or things from which they originate arise in 
our minds?. Sleeping, according to Democritus, is a cooling Sleeping, 
of the heat-atoms of the body, or rather the expulsion, te Pp" 


under the pressure of the environment, of a certain number 2 certain 


: . ; ber of 
of them *. This cooling affects the outer parts chiefly, and Ha ied 


the vital heat retires to the interior, sc. to the neighbourhood nd soul- 
of the heart. Amid these vague and indefinite notions we with con- 


cannot discover any inkling of a synthetic faculty by which Contin | 


the effects of azoppoat in the way of sensation were collected iphenin 
and arranged for the purposes of systematic experience. a 
§ 6. We might, at first sight, expect to discover, in His 


° ° . / references 
connexion with what Democritus says of g¢avracia, some ;° pare en 


clue to his attitude respecting the central sense. But we give no 


; lue t 
find at once that by davracia he does not mean the repro- Goctrine 


1 Plut. ZZzzt. iv. 6, Diels, Dox., p. 390. 

2 Arist. de Div. per Somn, ii. 464 5 Gowep Neyer Anpdxpiros eiS@da kai 
amoppoas aitt@pevos. Cf. Lucret. iv. 747-66 (Giussani), and Plut. Symos. 
Vili. 10, § 2 6 @yot Anpoxptros, éykatraBvoootaba ra eidwda dtd ray mépev eis 
Ta oopara Kal Troveiy Tas KaTa Tov Umvov bers erravahepdpeva: from which 
it would appear that the eidwAa, which are ever coming when we are 
awake, sink deeply into our bodies, destined in sleep to arise, as it 
were, ‘from the depths’ and present themselves to consciousness. 

8 Cf, Arist. 472% 2-15, 404° 5-16. 
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of central Guctive imagination, but merely the presentative faculty: 
sense, or Of that faculty whereby things appear, or present themselves, 
a to usin ordinary perception. He taught that the ‘ secondary 
ee qualities’ (as they were called by Locke) have no objective 
only pre- existence: they are only affections of our sensibility 
oe ae according as it is qualitatively altered’. The same thing 
notheory of that appears (alvecOar) to us sweet may appear to others 
ties a bitter, &c. As regards the function of reproductive imagina- 
mene)? tion, therefore, which Aristotle ascribed to the xow7 atcdnors, 
niscence.e we cannot ascertain that Democritus held definite views, 
any more than as to the xow7 alcOnors itself. To complete 
our discomfiture we are unable to discover that he formu- 
lated a theory of memory or recollection. In no way, 
therefore, can we find a point of contact between his 
doctrines and that of the kxow? atcOnows of Aristotle. He 
seems to have been too much immersed in the details of 
physics and physiology to spare time or thought for the 


more abstract and higher aspects of psychology. 


Anaxagoras. 
Anaxa- § 7. If there is any proposition which may be implicitly 
a eae believed respecting the teaching of Anaxagoras, it is that 


sistently for him vods? was dutyys, i.e. absolutely free from all 
have held : a j : 
atheory admixture of the elements® of the pefywa. This being 


of sensus oe Nora : ie Z 
iin Oe is impossible to understand how any principle of 
orsynthetic Community could connect it with the material body; or 


f It 4 \ 9 e 7 
sense) For HOW there could be a xow? atoOnows with an alcOnrtipiov to 


decoutd correspond, in which the soul and the infinitude of elements 
ot, exce ¢ BS 
Ore P' — épuovouep — should be really related to one another. 


miracle Onl pees 49 , t 
lea y a ‘miracle could bring about such communion 


and body for Anaxagoras. Accordingly, sleeping—for Aristotle a 
com = : : : 
cate with, function of 4 Kow? ateOno1s—is for Anaxagoras an affection 


1 , s a > ’ > , 
mavta 7aOn ths aicOnoews addotovpevns, e& his yivecOau tiv havraciar, 


Theophr. de Sens. §§ 63-4. 
* He refers to vois also as Wuyn: cf. Arist. 404” 1-3, Schaubach, 
Anax. p. 113. This he did probably when descending from the 


teleological to the mechanical standpoint: the ground of Socrates’ 
complaint against him. 


* Cf. Arist. 4052 16, 429% 18, 
je 
Cf. Eurip. Frag. 1007 (Nauck) 6 vois yap nav €orw ev éexdor@ Oeds. 
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of the body only, not of the soul+, an opinion to which one 


he was probably led a fosteriori by the activity of the Snel ce 


mind in dreams as well as a priori by this theory of vods for Anaxa- 
oras, an 


(or Wuxi) dyiyns. Yet, despite this theory, Anaxagoras efecton of 


appears to have held an exoteric form of his doctrine body only- 
Censorinus 


of yux7, in which, as his ‘final’ causes were displaced says (or 


: : ° seems to 
by mechanical causes, so his views of soul approached ey ek 


somewhat nearer to those of ordinary psychology. His poe ee 
teaching respecting the special senses shows traces of this. that he 


Can we, even from this standpoint, discover in him any a leas 


evidence of a doctrine of synthesis—of the faculty by which senses with 


the data of the several senses are combined and distin- eae 


guished? Ifso, what would for him have been its organ? principle 


We saw that, in explaining the faculty of hearing (dxo7), is hee 


he regarded woos as making its way dypt rod eyxepdaAov. him have 
: m been vous, 
Censorinus tells us that Anaxagoras held the brain to be the or yoy 


source of all the senses*. It seems at all events certain that nee 


for him, in general, vods or (its equivalent in his psychology) vois in 


wWox7 would have fulfilled the functions of xow? atc@nous— ee eee 


have supplied consciousness, memory, &c., as well as logy. 
bici; eis : h h £ How it 
istinguishing and comparing the phenomena of sense. ¢o-ordi- 


As to the particulars of the manner of its doing so, we Pa 


can say nothing. We can only rest on hypotheses respect- sense we 


ing the matter. Theophrastus °, distinguishing the teaching some re 


of Clidemus from that of Anaxagoras, says: ‘ Clidemus inform us. 
taught that, while the senses of seeing, smelling, tasting, and 
touching, independently perceive their objects, the senses 
—or rather the organs—of hearing merely convey their 
report to vots, which is that which properly and directly 
hears*; though he does not, as Anaxagoras did, make vois 


1 Plut. fit. v.25, Diels, Dox., p. 427... cwparixoy yap etvat rd dos, 
ov YuxeKdv. 

2 Cens. de die Natalt, vi. 1 ‘ Anaxagoras cerebrum, unde omnes sunt 
sensus (sc. ante omnia iudicavit increscere)’: unless here the clause 
‘unde... sensus’ be inserted by Censorinus de szo, as the indicative 
suggests. 3 De Sens. § 38; Diels, Dox., p. 510. 

4 povdy O€ ras akoas auras pev ovdey Kpivery, eis O€ Tov voty Ovarréureny, 
oly Somep *Avataydpas apxiv mot mayrov tov vodv: where Diels 
observes on pdvov ‘nam qui praecedunt sensus ipsi iudicium ferunt.’ 


BEARE S 
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the dpyi) tév aévrwy.’? Though Clidemus did not, like 
Anaxagoras, make voids the explanatory principle of all 
things in general, he regarded it as the true percipient 
subject in the case of hearing. The implication by contrast 
here would certainly seem to be that the subject in the 
case of every sense was for Anaxagoras vois itself, while 
the sensory organ was but a mere instrument or channel. 
But it is almost idle to speculate as to how Anaxagoras 
would have conceived a theory of synthesis, when of this 


faculty itself he does not appear to have felt the necessity. 


Diogenes 
discussed. 
memory 
and remi- 
niscence. 
His antici- 
pations of 
the theory 
of Aris- 
totle. The 
central 
organ of 
intelli- 
gence for 
Diogenes : 
the air 
round the 
brain in 
connexion 
with the 
air in the 
thorax, or 
round the 
heart. 


Diogenes of Apollonia. 

§ 8. Diogenes, who (notwithstanding his revival of the 
theory of Anaximenes which made azr the principium of 
all things) is one of the most interesting of the pre-Platonic 
psychologists with whom we have undertaken to deal ?, 
stands alone among the latter in having discussed, even 
though indirectly, the subject of memory and reminiscence. 
He seems to have held a theory of the psychical function 
of the air in (or around) the brain in its relation with that 
in (or around) the heart in the thorax ; which reminds one 
of Aristotle’s doctrine of the connexion of three of the 
senses with the brain, or rather with the membrane surround- 
ing this, and then with the heart, to which the brain or 
its membrane was only an intermediate station. We have 
already seen how he connected the several special senses 
with the air in the brain: how the eye, when images fall 
on the pupil, conveys its message by means of the air in 
this organ to the inner air, and so on®. The air animates 
the whole body, being conducted through it with the blood 
in the veins. Thinking is due, he says, to the activity 


* Zeller (Pre-Socratics, ii. 369, E. Tr.) infers that Anaxagoras made 
Novs the true subject of perception in the case of each and all of the 
aicOnoas : this would seem to require racy instead of mdvrav. 

* Parmenides also seems to have formed a theory of pvnun, making it 


to depend (like didyova in general) on a due kpaots of cold and hot in 
the body. Cf. Theophr. de Sens. §§ 3-4. 
* Theophr, de Sens. §§ 39-42. 
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of pure and dry air, for moisture impedes intelligence. Cause of 
Hence infants are of weak intelligence: they have too al 
much moisture!, hence the air is not able to circulate ay 
freely through their bodies but is confined within the in children. 
breast. For lack of ducts—the necessary means of such 
circulation of air—plants are destitute of intelligence. The 

cause of the passionate and fickle disposition of infants 

is the same. Hence, too, the tendency of young children 

to forgetfulness. As the air does not penetrate freely to 

all parts of their body they are lacking in intelligence”. 

A proof of the proposition that the obstruction of the Conditions 
air in the breast causes mental difficulties is found in ee 
the distress which persons feel who endeavour to recollect. remi- 
This feeling they have in the breast®. When they have” 
recovered the idea for which they have sought in this 

effort, the obstructed air is set free, and they experience 

a feeling of relief*. The air being the primary agent 

of mind, if it becomes obstructed in its chief seat—the 

breast, into which it passes in respiration—mental power is 
impaired, and mental efforts are thwarted, until the air again 

secures free passage for itself. We notice here how closely 
Diogenes approaches to Aristotle, who made the organ of 

central sense, of which dvduvnois is a function, the heart 

or the region of the heart®, A further partial coincidence Theory of 
between Aristotle and Diogenes appears in their treatment “PS 
of the affection of sleeping. According to Diogenes ®, sleep 

comes on when the blood has forced the air that is in the 

veins back into the breast. Sleep is, according to Aristotle 

also, an affection of this same region of the breast, which 

was the seat of the cow? aleOynors. In the Placita we read? 

that Diogenes placed 76 jyeuorixdv (which term, however, 

raises suspicion of the authenticity of the statement) év r7 
dprnpiakh KowWla rhs Kapdias, ris éort mvevparixy. If this 


1 Theophr. de Sens. §§ 44-5. 2 Evvects. 3 rept ta ornOn. 
4 With the above cf. Arist. de Jem. 453% 14-31 and 453” 3-10. 
5 Cf. Panzerbieter, Diogenes Apoll. pp. 90-3. 
§ Plut. Zfzt. v.24; Panzerb. p. 90; Arist. de Somno, passim. 
7 Aét. iv. 5.7; Diels, Dox, p. 391; Panzerb., pp. 87 seqq. 
S 2 
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statement has a basis of truth, we must regard those of the: 
passages in which the air around the brain is said to be: 
the percipient subject as only provisionally true: this: 
air has to convey the messages of sense to the air of the: 
thorax before consciousness of sensation arises. It may’ 
be that Diogenes, like Aristotle, made the environment 
of the brain only an intermediate stage in the process of | 
sensation as regards three senses—hearing, seeing, and 
smelling; while touching and tasting, of which he says 
nothing definite, were regarded by him, as by Aristotle, 
as having direct communication with the central seat of 
Diogenes sense-perception'. On the whole it appears that Diogenes 


had a P 5 A > 
conception possessed in a marked degree a perception, which Alcmaeon 


(whichEm- had in a slight measure, but which Democritus and Empe- 
pedocles : ¢ 
and Demo- docles did not possess at all, of the necessity for a central 


critus $i P ; 
Jacked) of OFSanizing faculty, whether of sense or intelligence, on 


the neces- Which consciousness and memory depend; and that he 


ee regarded this as seated chiefly in the air in the region of 


faculty. the heart—whether in the lungs? or, as the compiler of 
the Placita tells us, in ‘the arteriac cavity’ of the heart. 


Plato. 


oe § 9. Plato of course does not even name a xow) alc Onors, 


synthesisto but he investigated carefully the function of synthesis whose 


ay eit 
ascribed it UAportance was paramount in his psychology. He ascribed 


to thought it not to sense, as Aristotle did, but to thought. Yet there 
or intelli-  .- : ‘ : 
gence. Yet 1S reason for regarding this difference—from the psycho- 


he in many logist’s point of view, not from that of the metaphysician or 
ways paves 


the way for €pistemologist—as one of method more than anything else. 


Aristotle’ L : ‘ ‘ 
i of NO psychologist has ever been able to answer satisfactorily 


sensus the question where sense-perception ends and thinking com- 
COMMUNIS. 


We may, ™ences. In order, therefore, to be in a position to compare 
therefore, Aristotle’s doctrine of xow} aloOnous with Plato’s doctrine of 


i ‘ ’ > t a > a , 
Cf. Arist. 469% 12 dv0 aicOjoes pavepds évradda (sc. eis tv KapSiav) 

ouvrewouras Op@pev, Thy Te yedow Kal thy ddyv, ote Kal ras GAXas 
avaykaioy. 

2 ; ’ * 

_* Diogenes probably held that the xouiat of the heart communicated 
directly with the lungs. Cf. Arist. 496% 22 «ai eloly [sc. af KotAlat] eis Tov 
TVEULOVA TETPNLEVal TaCAL, 
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the synthetic faculty so far as these may coincide, we shall hare ba 
here consider what information the latter has left us ea 


respecting the faculty whereby the data of sense are theories of 
combined or distinguished; also respecting imagination, zeal 
memory, reminiscence, and the other functions claimed hacen 
for the xow7? alo@yois by his great pupil. in kind. 


§ 10. Inthe 7heaetetus it is that Plato most emphatically The soul 


exhibits his appreciation of the importance of the synthetic pega A 


faculty. ‘With the eyes one discerns black and white shee 

° ° A sense e 
objects; with the ears one perceives grave and acute true faculty 
tones; at least so people say. This account of the matter ©! PereeP- 
a ‘ : tion. These 
is not, however, scientifically accurate. We do not see are but zn- 


with the eyes; rather we see through them. We do piped 


not hear zw2th the ears, but through them also. It would pee 
surely be strange if we had placed within us, like so many } cans 


warriors in Trojan horses!, a multitude of sensory faculties ie 


(aicOjoets) which did not tend to unite in some one form— through 


call it soul or some other name—w7tk which we truly pei 


perceive all that we do perceive through these senses as We eee 
through instruments’.? The organs through which one pore i 


perceives things “ot, hard, light, or sweet, are parts of the bya Ce 
ory 


body. When we perceive such an object through some one faculties 


4 ei i : ithi 
faculty (duvdpews), it is not possible for us to perceive the Ty. 


same through any other faculty. We cannot by sight warriors 


perceive the objects of hearing, nor can we by hearing ree 


perceive the objects of sight. But if you think something Ree 
concerning doth of these objects 2% common, it cannot be To think 


through either organ singly that you do so®, Sound and pani. 


colour are two different objects, unlike one another. In thus ¢o several 


¢ q ee a) sensor 
thinking of them as distinct from each other, as together 777. 


1 Cf. Galen. de Placit. Hipp. et Plat. §§ 631-3. 

2 és piay twa idéav, etre Yruyny etre 6 re Sei Kadeiv, wdvra tavra Evyteives, 
7 Sua ToUT@Y olov opydvev aigbavépueba baa aicOnra, Theaet. 184 D. 

3 [bid 185 A et tt dpa rept auporépay Siavod, ovk dv Oud ye rod érépov 
dpyavov, ovS ad dia rod érépov mept audorépav aigbdvor av. Notice the 
choice of verbs employed in each clause, by which Plato would seem to 
desire to fence off the action of the synthetic faculty altogether from that 
of sense-perception. He has used aio@dvecOa just above (see last note) 
to denote the action of wux7 operating ¢‘hrough the aicdnoes. 
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we require Z2vo, while each is ove, it cannot be by the agency of either 
see sight or hearing singly that one forms a conception which 


from any thus embraces both!. Common characteristics of diverse 
ee : sense-percepts are not themselves perceived by the special 


sata organs of sense. The soul itself, independently of sense, 
we cali l 


yuxh or by ‘inspects’ the attributes common to objects of the different 


ee senses—their several unity, their difference zuter se, &c.? 


‘The soul There is no special organ at all, formed of a bodily part, 
mess o any instrumental to the soul’s action in perceiving these common 


paead 6 attributes ?. Here Plato recognizes the function of synthesis 
strumen 


in think- as necessary for the co-ordination and systematization of the 


eS data of sense, but denies that it belongs to sense, or has 


features of a bodily part, analogous to the eyes or ears, connected with 
sensible, it as its instrument. In 184 D, however, by the very terms 


eis he employs (7) ... alc@avdyeOa) he shows how closely his 
nse O € 


tema thought approximates to that of Aristotle. He did not 
ee ee q Speak, it is true, of a mp@rov alcOnrixov or of a Kow? atc Oyors, 
Aristotle. yet by this passage the thought of such a faculty might 
aay have been suggested to Aristotle. This is confirmed by 


me the use of the word xowd in the same connexion. Plato 
absolute. 


For7a does not employ the term ra xowd here, as Aristotle did, 
cowa, if = Se Re. bs d° : ‘sis 
ieee of to signify ‘common sensibles,’ i.e. objects capable of being 


the xo» perceived by all the senses in common; such e.g. as 
rf 0 i ‘ed ° vA e e 
‘Atisvotle knots. According to Aristotle, xivnows is perceptible by 


ate exactly any sense, being a common object to all, or at least to 
parallel tit mare a A di Pl 

to Plato’s Sight and touch. ccording to Plato no one sense can 
es perceive the xowd. Even here, however, the difference 


perceived between Aristotle and Plato is not so great: for, after all, 
by th Seria aes 
Pil mas the xowd were for Aristotle only aicOnra xara ovpBeBnkds in 


commen, relation to any one sense, while they were directly aic@nra 
of several tO the xow? ato@nors, fulfilling as this did the function here 
senses, ascribed by Plato to wx. With this, and the use of 
aicOaveueba as referred to above, the thought of 7 Kown7 
* Theaet. 185 B ovre yap 80 axons obre Sv OWews oidy Te TO KoWWov Aap- 

Bavew rept airav. 


ye! > SN > co oa € 4 Q , , 
ANN airy dC airas } ux Ta Kowd por palverat wept TavT@y emoKotrety, 


Lheaet. 185 D. 


3 0 a \ > s a \ id >) 
f Loid. Soxet thy apxnv odd” etvar rocodrov oddey rovrots dpyavoy tdioy 
woTrep exetvors (sc. as the proper sensibles have). 
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aic@yots lies obvious to the reader’s mind. As «oud in his 
sense of the word, i.e. as objects of the Wvx7 so acting 

through the aic@yjoes, Plato names (a) otcfa kal rd pH etvar, 
(6) 7d duoroy Kal 76 dvdporov, (c) @v kat modAAG, (2) 7d Kaddv Kal 
76 aloypor, (é) 7d dyabdv Kal 76 Kaxdv (Theaet. 186 A). 

§ 11. The presentative faculty—davracia. The same ¢arracia 
wind which to one man is cold is to another warm: and eas 
it zs so because it appears (paiverar) so. This ‘appearing’ is sentation, 
the work of sense: gavracla and aloOnois are of essentially (2 7° Pr 


the same nature, and possess similar evidential value a in ae 
its secon 


throughout the various provinces of sensation’, So Plato function 
observes, tracing the character of subjective or Protagorean (2) Plato 
only refers 


idealism—or rather sensationism. In this ‘appearing,’ ig it by 
; : : ti 
however, which Plato treats with such scant courtesy, lies ,o0. The 


the foundation of experience, since the presentative is the word - 
: . enera 
foundation of the re-presentative element *. ee a 


; ; ; ‘ : Plato in 
Out of such ‘appearing’ arises memory, by which we the first 


have knowledge of past time, or by which there zs for us sense (a). 


a past. The soul, says Plato, is like a book®. Memory eee 


and perceptions meet at the moment when such per- soi 
. z : within us 
ceptions occur, and thereupon memory as it were inscribes imagina- 


a record of the perceptions in our souls. When this record Hes ee 
se a e * e e WY pa os 
is true, true opinion arises in our souls; when the ‘secretary within 


of records’ within us* inscribes what is not true, the result- oe aes 


ing opinion is false. But there is another artist at work memory 


ae ._ refer to th 
within us at the same time as memory. This other is ne ein 


the painter ((eypados)—/magination. He, succeeding the pictures of 
é ‘ ‘ : : Imagina- 
recording secretary, paints in the soul likenesses (eixdves) of tion may 


the things perceived—transferring from the eye or other Ter to 
past or 


organ of sense the sensible data which are to be matter of future. On 

1 Theaet. 152 B-C. Here darracia is clearly a different thing from 
the faculty of reproductive imagination as defined by Aristotle (429% 1) 
Kiwnots Ud THS aiaOnoews THS KaT Eevepyerav ywwopervn. Cf. Theaet, 152 B 
70 O€ ye Haiverat aicOdveo Gai eat ; Eat yap. 

2 The synthesis involved in darracia at this its first stage (wherein 
ideas of objects are Zresented to the mind) is what psychology should 
most earnestly examine. Needless to say Plato did not pay much 
attention to it; nor did Aristotle. 

3 Soxet poe nuav 7 Wuxn BiBrio rut mpoceotkeva, Philed. 38 E. 

* Philed. 39 A 6 To\ovTOS Tap july ypamparevs, SC. pyTEN. 
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opinion or discourse. Thus a person sees images of those 
data somehow painted within him. The likenesses of true 
opinions and words are true, those of the false are false’. 
But it is not to the past and present alone that these 
writings and paintings have reference ; they refer also to the 
future*. Thus arise expectations (édmides eis Tov eneira 
xpovov) as to the future, such as we are filled with our 
whole lives through. Memory is a conservation of percep- 
tion®. Reminiscence is, however, different from memory’. 
Whenever the soul by itself within itself as far as possible ® 
retraces and retrieves a lost piece of perception or learning, 
we say that it recollects (dvapiprvijoxecOar). Reminiscence, 
or recollection, is the power which the soul by itself, and, 
as far as possible, without the body, has of recovering 
experiences which it had before in common with the body. 
Forgetting, on the other hand, is simply the exit of memory®, 
which, again, is to be distinguished from unconsciousness, 
the negative state expressed by the word dvaicOnoia. Of 
course if we are completely unconscious we are thereby 
without all our former aicOjoes and padjpata. This, how- 
ever, is not what happens when we simply forget. We are 
conscious enough in all respects, save in that of the par- 
ticular aioOno.s or wdOnua which has left our minds’. 

§ 12. The operation of memory in the first instance—the 
way in which the scribe or secretary takes his records— 
is further described by the following simile. There is as 
it were in the mind of man a block of wax for receiving 


* Phileb. 39 B-C. Here we find Plato raising the subject of the 
reproductive imagination, the psychical faculty described or defined 
by Aristotle in the preceding note. 

* Phileb. 39 D. ® Phileb. 34 A cwrnpiay aicOnoews. 

* In what follows I neglect as irrelevant all reference to the dis- 


tinctively Platonic theory of dvdyynous, suggesting pre-existence and the 
doctrine of Ideas. 

® drav drodécaca pynpuny ir aid@noews cit’ ad padnparos abbis ravrny 
avanohnoy madw advri év éavrj, kai radra Ebpmavta dvapynoeis Kal pynpas 
mov éyouey, Phileb. 34 B-C with Phaed. 75 E. This passage of the 
Philebus (34 B-C) forms the original of much that is in Arist. de Mem. 
ll ad intt., 451° 18 seqa. 


° pynpns odes, * Phileb. 33 E. 
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impressions'. In different persons it is of different sizes are us. 
and different qualities also, being in some harder, moister, renee 
or purer than in others. It is the gift of Mnemosyne, the tions or 

: thoughts 
mother of the Muses, to men. When we wish to remember are in- 
aught that we see, or hear, or think, within ourselves, we es. 
hold the wax to the perceptions or thoughts, and take qualities of 
impressions of these in it as if stamped there by a seal ring, Ss ¥8* 


We remember and know what is printed there as long fitness for 
as the impression lasts; but when it is effaced, or when no snq setain- 
impression has been taken, we forget, and do not know. i28 bee 
Now when the wax in the soul of any one is deep and oe 
abundant, and smooth and well-tempered, the impressions ae i 
which pass through the senses and sink into the heart the good- 


of the soul (as Homer says in a certain passage in which he je anees of 
indicates the likeness of the soul to wax”), being pure and memory. 
clear and finding a sufficient depth of wax, are lasting. ieee 
Minds such as these easily learn, and easily retain what pees 
they learn, nor are they liable to confusion. They have in and illus- 
them plenty of room, and having clear impressions of things, *#**¢ 
they quickly distribute these in their proper places on the 
block. Such are called wise or clever men. When, on 
the contrary, the heart of any one is ‘shaggy ?, a quality 
which the all-wise poet commends, or muddy, or of impure 
wax, or very soft, or very hard, there is in the mind 
a corresponding defect. The soft are good at learning, 
but apt to forget; the hard are the reverse; the ‘shaggy,’ 
or rugged, or gritty, or those who have an admixture of 
earth or dung in their composition, have the impressions 
indistinct; so have also the hard, for there is no depth 
inthem. The soft, too, are indistinct, for their impressions 
are easily confused and effaced. Still greater is the indis- 
tinctness when all are jostled together in a little soul which 
has no room. Such are the natures which have false 
opinion ; for when they see or hear or think of anything, 
they are slow in assigning the right objects to the right 
impressions—in their stupidity they confuse them, and are 

1 knptvoy ékpayetoy, 2 «np (=xéap), Knpés. 

8 drav Adady rou ro keap7. ‘The heart, or the region round the heart, 
is for Aristotle the organ of central sense. 
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apt to see and hear and think amiss—and such men are said 
to be deceived in their knowledge of objects and ignorant}. 
In this famous simile, Plato, in his picturesque way, por- 
trays the functions of sensation, memory, and imagination. 
The stamping of the impressions is the presentative dav- 
taola—sense-perception. The memory or retention of 
them, when the objects which stamped them are gone, 
is due to the representative gavtacia—the reproductive 
imagination. 

§ 13. But here, too, Plato proceeds to develop the 
difference between mere retention of impressions and 
the power of recalling them to mind at need: the differ- 
ence between memory and reminiscence*. To do this he 
introduces another, and equally famous, simile. Suppose 
a person to have caught a great many wild doves, or other 
birds, and to keep them in an aviary at home. In one 
way we may say of him that he always sas them, because 
he is the possessor of them; but, in another way, he may 
have none of them the while. They are merely in his 
power, in his enclosure, so that he can catch any of them 
when he wants, and let it go again, and do this as often 
as he likes. Now to apply this. Suppose that there is 
in each one’s mind an aviary of all sorts of birds, some 
in great flocks apart, some in small groups, others solitary, 
flying anywhere and everywhere. Suppose further that 
the birds are kinds of knowledge; that when we were 
children the aviary was empty ; but that whenever a person 
has gotten and confined in the enclosure a kind of know- 
ledge he may be said to have learned or discovered the 
thing which is the subject of the knowledge: and that, 
therefore, he knows it. ... When the various forms of 
knowledge are flying about in the aviary, and he, wishing 
to capture a certain sort of knowledge out of the general 
store, takes the wrong one by mistake, getting hold of the 
ring-dove when he wants the pigeon: in this way we may 


‘ Theaet. 191 D-195 A, from Jowett’s Translation. 
No one can fail to be struck with the fundamental resemblances 
between Plato here and Aristotle in the de Memoria. 
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suppose false opinion to arise. When he catches the one 
he wants, his opinion is true‘. 

In the former of these two sensuous images—the block of 
wax and the columbarium—we have an exact, though fanciful, 
parallel for Aristotle’s xépiov aicOnrnprov, at least on its passive 
side. Nowhere else does Plato so closely approach the 
Aristotelean conception”. Even here he does not seem to 
treat it quite seriously, but leaves it before us rather as a 
piece of fancy work than a serious product of psychological 
analysis. The block of wax represents the mere retention 
of ideas—memory: the dovecote represents their active 
rvecall—reminiscence. He does not go to the length of 
saying that there is any one particular organ or bodily 
part analogous to the wax or pigeon-house; he does not 
assign its function to the heart or brain. Had he done 
so, it would have been more natural for him to choose 
the former, the brain being the instrument of reason, 
according to the Zzmaeus. He has thus, however, skilfully 
enough delineated the functions of sensation, memory, and 
imagination. ? 

§ 14. To return to his conception of Reminiscence: we Associa- 
shall find that in the Phaedo in connexion with this subject pane 
he has as genuine, if not as highly developed, notions remi- 
respecting the ‘ Association of Ideas’ as his pupil Aristotle pen eee 
exhibits. He there observes that if a person recalls ee 
anything by reminiscence, he must at a former period 
have known that thing. Now if a person sees or hears 
something or perceives it by some other sense, and thereby 
gets the idea not of it alone, but also of something else 
the knowledge of which is different, a person is properly 
said to recollect (dvapiryjoxecda) the latter—the thing of 
which he thus gets the idea. Thus a person on seeing 
a lyre, or cloak, which a friend was wont to use or wear, 
gets into his mind at once the idea of the friend, and this 


1 Theaet. 197 D seqq., Jowett’s Trans. 

2 Jt will be noticed that it is to the heart, not to the brain, that the 
similes, however obscurely, point as the organ of such a faculty of 
Sensus communts. 
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and nature 
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is reminiscence. The process of association is especially 
noticeable for the way in which it recalls to mind things 
which, through lapse of time or for some other reason, one 
had quite forgotten. The reminiscence may take place 
either (a) from the similarity of the idea, which recalls 
the other, to this other, as when the picture of Simmias 
recalls the idea of Simmias; or (0) without any such 
similarity, as in the case of the lyre, the sight of which 
recalls the idea of the friend who used to play upon it?. 

§ 15. It is germane to the subject to adduce here Plato's 
account of opinion (déga)—the faculty of judgment at its 
lowest grade. Opinion results from memory and sense. 
What happens is like this: A person sees an object 
at a distance, not quite distinctly. His curiosity leads 
him to discern it clearly and pronounce what it is that he 
sees. ‘What is it that I see?’ he would say to himself: 
‘What is the object that presents (gavra(éyevov) itself as 
standing beside the cliff yonder beneath the tree?’ Next 
he might make answer to himself and say: ‘it is a human 
being, thereby guessing correctly, or he might mistake 
and say: ‘What I see is something made by shepherds— 
a figure of a human being.’ If in company with some one, 
he would give audible utterance to these attempts to 
pronounce; his efforts at opinion (da) would take the 
form of discourse (Adyos). But if he is alone he proceeds 
to discuss (S:avoovpevos) the matter with himself, keeping 
it to himself for a good while2. Thus aio@yo1s, davracia, 
punun, dd£a, didvova, and Adyos are brought into relation with 
one another; the object of presentation is compared with 
that of memory or thought, and a judgment or opinion, 
true or false, is formed of the relation between them 8. 

§ 16. Notwithstanding that in the Theaetetus Plato 
speaks of the soul as being, by itself, without the use of 


: Phaedo 73 C-E. For association of zw¢terests superadded to and 
reinforcing association of zdeas, cf. Lysts 219-20, 
* Phileb. 38 C seqa. 


S ° ° ° 
Here, it may be observed, we have to do with what Aristotle calls 
the perception of ra xara ovpBeBnkds. 
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any bodily organ, able to recover by reminiscence its tions as to 
temporarily lost impressions, he in various places speaks ‘y° 08" 
of it, and even of its highest functions, as having a bodily faculty of 
seat or organ. ‘I speculated,’ says Socrates 1, ‘as to whether ger 
the blood is the part of us with which we think and per- 

ceive’, or else the air, or the fire, within us; or whether 

it is none of these, but the brain is that which supplies 

the sensations (6 sapéywv tas alcOjoes) of hearing, seeing, 

and smelling*; and whether from these arise memory 
(uvjpn) and opinion (5d£a), while from memory and opinion, 

when fixed and stable (AaBotons ré6 jpepety kata Taira), 

arises scientific knowledge (émornjpym). Here the organ 

® dpovotpev is evidently made to include reference to the 
processes of sense-perception, and also to those which imme- 

diately follow—memory and the other processes referred by 
Aristotle to the xow? atcOnots. Thus the Platonic Socrates 
enumerates all or most of the suggestions made by former 

writers to explain the ‘seat’ of perception and thinking— 

by Empedocles and Kritias (aiua), Diogenes of Apollonia 

(ayp), Heraclitus (wtp), and Alcmaeon (6 éyxépados). In the 
Timaeus Plato himself adopts the last of these suggestions, 
making the brain the seat of the intellectual functions of 

soul. Hippocrates,as well as Alcmaeon, had already held the 

brain to be the essential organ of sense and thought. ‘This 

is that which interprets for us the impressions derived 

from the air (quiv rév and Tod Hépos yevoudvwv Epunveds) if it 

is in a healthy condition; but it is the air that supplies it 

with intelligence (ri d¢ dpdvnow adro 6 dnp mapéxerar) *.’ 

§ 17. ‘In it (the spinal marrow) the Demiourgos im- aie 
planted and fastened the several kinds of souls; and Peeiel i e 
according to the number and fashion of the shapes that eu oes 
Soul should have, corresponding to her kinds, into so many of its parts 
similar forms did he divide the marrow at the outset of *° bodily 


organs. 


his distribution. That which should be as it were a field, The soul 
1 Phaedo 96 C, with Archer-Hind’s notes. 
2 @ ppovovpev: cf. emt rd ppdmpor, 77m. 648, which also evidently 
includes sense-perception. 
5 He does not mention touching and tasting here. 
* Hippocr. de Morbo Sacro, 17. 
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to contain in it the Dzvine seed, he moulded in a spherical 
form, and this part of the marrow he called the brain 
(éyxépados), with the view that, when each animal was 
completed, the vessel containing it should be the head. 
That which was to have the mortal part of the soul he 
distributed into moulds at once round and elongated 
[i.e. the vertebral column]. All these forms he named 
marrow, and from them, as from anchors, he put forth the 
bonds to fasten all the soul; and then he wrought the. 
entire body round about it; first building, to fence it, 
a covering of bone!’ Thus for Plato the cerebro-spinal 
marrow was the organic seat of iztelligence (voids), courage 
(Ovpds, or 7d Ovpoeidés), and appetite (To émOvyntixdv), The 
cerebral portion was given to voids; the thoracic portion 
to Ouuds; the abdominal, to ém@vuia. We learn further 
in the 7zmaeus* that the third part of soul, which plants 
as well as man possess, is in man seated between the midriff 
and the navel (weragd dpevy dudadod te tdptoda); that in 
virtue of it plants have—not, indeed, the ‘sense’ which is 
an element of cognition, but only—feeling, pleasant or 
painful, with the accompanying appetites or impulses °. 

§ 18. The three souls or parts of soul were connected 
through the cerebro-spinal marrow on which they were 
all ‘strung’ together. The head was the separate abode 
of the immortal * soul; the mortal soul was planted apart 

* Tim. 73 C-D (Archer-Hind). 7 

> @ OdEns pev oyrpod re Kal vod péreote 7d pndéy, alaOnoews dé Hdeias 
kai ddyewns peta éentOupdy. In this sentence aicOjoews means not the 
sensory factor, or element, of knowledge, but what is generally known to 
modern psychologists as ‘ feeling’: the pleasurable or painful element in 
consciousness. It is in this sense that Plato here ascribes aic@nots to 
plants (pura). Aristotle denies it of plants in this as well as in the 
sense of perception, making it the attribute of (da exclusively. As for 
the Greeks the term atcOyous had to express the sense of pleasure or pain 
as well as the factor of cognition, so with us till lately the word ‘ feeling’ 
did duty for both, and is commonly used in this ambiguous way in - 
the works of English writers of the last century. Plato distinguishes 
Cognitive alo@noxs from Hdovp Kai Aimy peperypévos tpas, Tim. 42 A. In 
ellis also (€. g. 32 D) 7Sovn and Avan together = ‘feeling,’ cf. § 19 infra. 

For what follows see Grote, Plato, iii. 272-5. In the Phaedrus 


246 B Ouuds and émOvpia seem reckoned in with the immortal soul, the 
body only being mortal. 
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from it in the trunk, with the neck as an isthmus of 
separation between the two. ‘Again, the mortal soul was 
itself not single but double: including two divisions, a better 
and a worse. The gods kept the two parts separate; 
placing the better portion in the thoracic cavity nearer 
to the head, and the worse portion lower down, in the 
abdominal cavity: the two being divided from each other 
by the diaphragm, built across the body as a wall of 
partition.’ ‘Above the diaphragm, and near to the neck, 
was planted the energetic, courageous, contentious, soul ; so 
placed as to receive orders easily from the head, and to 
aid the rational soul in keeping under constraint the 
mutinous soul of appetite, which was planted below the 
diaphragm. The immortal soul was fastened or anchored 
in the brain, the two mortal souls in the line of the spinal 
marrow continuous with the brain ; which line thus formed 
the thread of connexion between the three. The heart 
was established as an outer fortress for the exercise of 
influence by the immortal soul over the other two. It 
was at the same time made the initial point of the veins— 
the fountain from whence the current of blood proceeded 
to pass forcibly through the veins round to all parts of 
the body. The purpose of this arrangement is, that when 
the rational soul denounces some proceeding as wrong 
_ (either on the part of others without, or in the appetitive 
soul within), it may stimulate an ebullition of anger in the 
heart, and may transmit from thence its exhortations and 
threats through the many small blood-channels! to all the 
sensitive parts of the body; which may thus be rendered 
obedient everywhere to the orders of our better nature. 
... The third or lowest soul, of appetite and nutrition, 
was placed between the diaphragm and the navel. This 
region of the body was set apart like a manger for con- 
taining necessary food: and the appetitive soul was tied 
up to it like a wild beast; indispensable, indeed, for the 


1 For Plato, as for Aristotle, the blood-vessels take the place of nerves, 
conveying sensations through the body; cf. 77m. 65 C,67 B, 70 A seqq., 
77 E. 
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continuance of the race, yet a troublesome adjunct, and 
therefore placed afar off, in order that its bellowings might 
disturb as little as possible the deliberations of the rational 
soul in the cranium, for the good of the whole. The gods 
knew that this appetitive soul would never listen to reason, 
and that it must be kept under subjection altogether by 
the influence of phantoms and imagery. They provided 
an agency for this purpose in the liver, which they placed 
close upon the abode of the appetitive soul. They made 
the liver compact, smooth, and brilliant, like a mirror 
reflecting images ;—moreover, both sweet and bitter on 
occasions. The thoughts of the rational soul were thus 
brought within view of the appetitive soul, in the form of 
phantoms or images exhibited on the mirror of the liver 1. 
When the rational soul is displeased, not only images 
corresponding to this feeling are impressed, but the bitter 
properties of the liver are all called forth. ... When the 
rational soul is satisfied, so as to send forth mild and 
complacent inspirations,—all this bitterness of the liver is’ 
tranquillized, and all its native sweetness called forth... . 
It is thus through the liver, and by means of these images, 
that the rational soul maintains its ascendancy over the 
appetitive soul ; either to terrify and subdue, or to comfort 
and encourage it.’ 

‘Moreover, the liver was made to serve another purpose. 
It was selected as the seat of the prophetic agency ; which 
the gods considered to be indispensable, as a refuge and aid 
for the irrational department of man. Though this portion 
of the soul had no concern with sense or reason, they 
would not shut it out altogether from some glimpse of 
truth. The revelations of prophecy were accordingly 
signified on the liver, for the instruction and within the 
easy view of the appetitive soul; and chiefly at periods 
when the functions of the rational soul are suspended— 
either during sleep, or diseases, or fits of temporary ecstasy. 


1 e Coe e . ° ° AY be 
} Plato rejects vaticination from victims. Tim. 72 B orepnOev Sé rov 
\ K> 4 s ~ » ~ 
hy [sc. TO nmap] yéyove tupddv kal Ta payreia auvdperepa gaye Tov Tt 
aahes onuaivery, 
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For no man in his perfect senses comes under the influence 
of a genuine prophetic inspiration. Sense and intelligence 
are often required to interpret prophecies, and to determine 
what is meant by dreams, or signs, or prognostics of other 
kinds: but such revelations are received by men destitute 
of sense!. To receive them is the business of one class of 
men ; to interpret them, that of another... . Such was the 
distribution of the one immortal and the two mortal souls, 
and such the purposes by which it was dictated. We cannot 
indeed (says Plato) proclaim this with full assurance, as 
truth, unless the gods would confirm our declarations. 
We must take the risk of affirming what appears to us 
probable*.’ In these three ‘parts of soul’ we have the 
foundation laid by Plato of the future analogous division 
of mental elements into those of cognition, feeling, and (will 
or) desire. 


§ 19. It may help us to understand Plato’s distribution WH LE 
e SAO ° e A as € 
better if, distinguishing aic@nois as we have done into two of cogni- 


elements, the element of feeling and the element of cogni- a to 
e kept 


tion, we refer the latter element of aiocOnovs uniformly to the separate 


intellectual soul which has its seat in the cranium. The ae 


distinction is strongly marked for Plato, though he has ‘ Nees 
° ° Ing. 
not the proper terms for expressing it. Plants have no Plato dic, 


share in the cognitive atc@no.s. This, therefore, we must caer 


regard as coming under the part of soul 6 pavdvet for want 


avOpwros*, In the Laws® Plato implicitly confirms this eg 


classification in the words &vAAnBdnv be vovs pera Tv terms for 


KaAAloTwv aicOjcewy (sc. tis dyews kal ths axons) Kpadets. Fee 

' There is another species of divination, that depending on divinely 
inspired excitement or ‘enthusiasm,’ which also requires to be inter- 
preted by calm reason. Phaedr. 244 A seqq., 265 A seqq. 

2 Grote, Plato, iii. pp. 272-5; Plato, Zzmaeus 69-73; cf. also 
Phaedrus 246 A seqq.; Rep. iv. 438 D seqq.; Laws xii. 961 D, E. 

* Plato himself aims at the above distinction, so important for 
psychology, when in 77m. 69 D and 79 B, he divides ais@nots into 
aicOnots aoyos, or aicOnots ndcia Kai Gdyewn pera émOvjudy, on the one 
hand, and, on the other, the atc@nots which is subservient to cognition. 
The former is part of the lower or vegetative soul, that which urd 
possess and which has no self-consciousness (77m. 77 B). Cf. Zeller, 
Plato A320. E. Tr: * Repub. 436 A. B-O61 D. 
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isforgotten In Zimacus 65A, 71 A, we learn that pws, aloOnos adoyos, 


Nig ndovn, AUTH, Oappos, poBos, Ovpds, eAais are seated in the 


cognitive thoracic and abdominal parts of soul; whence it is obvious 


ere. to infer that the other ato@jo.s—that conducive to cogni- 


aic@no1s  tion—-belongs to the cranial part. Sight and hearing are 
subservient . , 1 ‘ ae . < 
tocogni- miunisters of reason’. Against this it might seem as 1 


tion) Plato attributes cognitive power to the lower or abdominal 
probably 


was con- soul, when he says that images are presented on the 


ceived ®Y mirroring surface of the liver for the purpose of warning 


powees or encouragement. But on examination of the passage 
al (Zim. 71 B) we find that the effects conveyed to this organ 


ae from the brain only impress the appetitive part with 
feelings or emotions, without necessarily implying that it 
has any cognitive function ®, 

Tasting § 20. It is at first somewhat surprising, after this, to 


eae find that Plato in explaining the physiology of tasting * 


the heart. refers its sensations to the heart. ‘When earthy particles 


pean enter in by the small veins which are like test-tubes on the 


raat tongue extending from it to the heart*, these give rise 
e odpé, 


ee wt astringent tastes. Does the heart then, for Plato, as 
ppdvinov. for Aristotle, take a direct share in the mechanism of 
sense? The sense of touching is for Aristotle that most 
obviously and directly traceable to the heart as its organ ; 
we cannot discover from Plato whether he connected it 
with this, as he contents himself with referring the con- 
sciousness of the sensations of touch to a movement 
propagated by the odp£ onwards until it reaches the 


1 Tim. 47 B-C, 
2 Wa...) €k TOU VOU pepopern Suvapus, otoy év kardmr pe Sexopuev@ TUrous 
Kat Senbety Soda mapéxovrt, PoBot pév adrd (sc. rd émOvpunrixdy); also 
just before (71 A) eiddres dé aird, ds Adyou pév ore Evynorew Eueddev, ef TE 
77 Kat peradapBdvor twWds airy aigOnoews, ovk Eucbutov adT@ TO péAewy TIVdY 
exotro Adyar, U7 Sé eidddwY ... Wuyaywynootro: from which we can see 
that the appetitive soul is only susceptible to non-rational effects 1 in the 
way of feeling or emotion. 

* Perhaps the fact that this sense belongs rather to Jeeling than to 
cognition, may serve to explain the reference of it to a non-cognitive 
part of soul; but why then was it not directed towards the liver? 


4 
mepl ra $réBea oldymep Soxuueia tis yAotrns Terapéva emt Thy Kapolay, 


Lim. 65 c. 
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‘centre of consciousness?.’ He does not speak of odours Smeiting 


‘ ee . >. affects all 
as affecting the brain; when they are disagreeable, in}. paces 


certain cases, they irritate all the cavity of the body lying ee tee 
between the head and the navel?. Sound is, as we know, betwixt the 


a stroke caused by the air, transmitted through the ears, oa Pe 


affecting the brain and blood, and propagated ‘to the soul’; Hearing 
and the motion produced by it, beginning in the head and ee: 
ending in the liver, is hearing*. He uses only vague terms ginning 
to designate the sensoria concerned in dreaming. Pungent baie: pes 
tastes are caused by substances which affect the tongue ending 
and fly up towards the ‘senses of the head*.’ From all oe 
this we can see how difficult it is to gather what Plato ne 
regarded as the common seat or organ of the aic@jceis as any one 
elements of cognition, or, indeed, whether he held that there a Aye 
was any one such seat. The brain at one time (in accord- to the | 
ance with the view that the function of synthesis is common? 
intellectual) seems to be the organ to which the senses 
should refer their messages ; while, soon after, the heart or 
the liver is found in possession of similar prerogatives. 

§ 21. Plato suffers from the consequences of what Galen Perplexi- 
ascribes to his merit—the adoption of three dpyaf®. To in ae ae 
this initial want of centralization are traceable the per- tripartite 


plexities into which he leads us, and which he must himself ce “ 
have felt, respecting the various sensory functions, and the . 
bodily parts concerned in each. This initial subdivision 
of the soul into ‘parts,’ located in three different portions 
of the body, makes it impossible for him to give a con- 
sistent or systematic account of the psychical facts. We 
cannot, therefore, elicit from his writings any evidence as to 
views of his own respecting a kowdv aicOntjpiov. On several 
occasions, especially in the similes of the waxen block and 
the dovecote, he comes very near the thought of it; but 
he always employs images and metaphors from which we 

1 64 B péxpurep av eri To Ppdvipov €dOdyra. 

2 Tim. 66 D-67 A. 3 Tim. 67 B. 

4 65 E umd KovPdrytos advo mpos ras THs Kepadns aiaOjoets. 

5 Cf. Galen. de Placit. Hipp. et Plat. 8§ 505 and 519, ori pev ovv ed- 
Adyws 6 LAdrey edn re kal pepyn puxns dvoudter ravra, paxporépwy ov déopac 
Adyov. 
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cannot extract a clear or simple meaning. With regard, 
however, to the synthetic faculty which arranges the data 
of sense in memory, &c., we find that he has treated most 
of its functions in a way which closely anticipates much of 
what Aristotle afterwards taught. Not, however, attributing 
it, as Aristotle did, to sense, he ascribes to it functions 
which far transcend those ascribed to it by Aristotle. He 
lays what may have been the foundation of Aristotle’s theory 
of it as the faculty which distinguishes and compares the 
data of sense, and of the theory of imagination, memory, 
and reminiscence. Indeed, the terms in which he expressed 
himself respecting these, and the similes he employed for 
the purpose of elucidating them, have remained part of, and 
have deeply influenced the language of, psychology, to the 
present day. In fullness of detail on such points Aristotle 
surpasses him; but all the main or cardinal psychological 
ideas respecting the functions of synthesis are already, at 
least in outline, to be found in Plato. The difference 
between him and Aristotle on this point was mainly 
a difference of method. He chose to classify all functions 
of synthesis as parts of the activity of the understanding. 
This, indeed, as an epistemologist or metaphysician, he 
was wise in doing; but for the purposes of empirical 
psychology Aristotle’s attribution of synthesis to the faculty 
of sense is unquestionably sound. 


Aristotle. 
§ 22. According to Aristotle each sense, regarded as 
subservient to cognition, is, as regards its proper aicOnrév, 
a dvvapyis ovuputos xpitixn}, with the faculty of dis- 


Each sense tinguishing and comparing all d:adopai belonging to that 


is within 
its own 
province 

a faculty o 
comparing 


alcOnrov. Thus és discerns black and white and all the 
colours between these. Such a measure of synthetic power 
Aristotle grants to each individual sense”. It must be ~ 


* 99° 35, 428% 4, 432° 16. 

* Each aicOnou is a Stvamis, and a Svvayts is the possibility of 
contraries. The aic@nots occupies a middle position between the — 
contrary properties in each sensory province, and hence is able to 
discern—rd yap pécoy kpirixsy, 424° 6, 
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admitted that there is a confusion, or ambiguity!, in and dis- 
Aristotle’s statements respecting the individual senses; a bat 


and the sexsus communis, which sometimes amounts to or Ths each - 


nse at 
involves contradiction. We find him occasionally referring ¢ ena nee 


to altc@nois as if each sense were fer se an analogue of ars 
the sezsus communis, with all its power of comparison and some of the 
; powers of 
distinction, only in a narrower province. Again, from fro pss 
a changed point of view—as when he is urging the case communis. 
i f bi Confusion 

against simultaneous perception of two objects by one arising 


sense *—the sensory function of each particular atoOnous from this 
: in his 
becomes narrowed to such slender proportions that we exposition. 


cannot conceive how it is, even within its own province, Ores 


a ddvapis Kpitixy, according to its definition. Something and dis- 
must be allowed for looseness in the use of the term puree e 


aic@no.s, by which at times the writer > includes, %ferent 


special 
at other times excludes, reference to the xow? alcOnors. easier the 


When, however, (a) the data of different senses are to *8ency of 
be presented together to the mind and compared or dis- faculty 
~ is con- 
tinguished, this cannot be done by any single specia gotedoraly 
sense, and we must have recourse to the assumption of necessary. 
iy So, too, (4) 
a xow? aloOyows. Again, (6) when we perceive eit eF for per- 


the xowd or the incidental objects of perception (ra xara wailed 
Lva 
elise Bakes), we exceed the powers of any individual sense. ra xara 


The xowd, which are at times said to be perceptible by or Aa 


each and every sense together with its proper aic@nrdv, are (c) finally 
really proper objects of no single sense, but are objects of neuen 
7 Kown alto@nots ; and so, too, are the incidental perceptions, Leen 
such as we have when, e.g. seeing a white object, we say, or Ae 
think, that we see ‘the son of Diares.’ Thirdly, (c) when a Fae 
the question is asked how we perceive ¢hat we perceive— 

how we are conscious of perceiving, the answer (for Aristotle) 

s: through the agency of the sensus communis. 

§ 23. The distinguishing and comparing faculty of sense. A. The 
By what, asks Aristotle *, do we perceive (aic@avdpeba) that Vr. 
white differs from sweet? By sense-perception (aicO7jcer) as the dis- 
of course, for these objects are both alc@yrd. But it imgustins 
cannot be the work of any single sense, even of the most paring 


Cf. infra., pp. 283, 325-8. 2 Cf. de Sens. vil. 447” 9-21. 
3 426 12-427% 16. 
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faculty comprehensive of all—that of touching. It cannot at all 
‘of sense events be done by the instrumentality of odp€. For odpé, 


sense of to perceive sqweed, has to come into contact with the object; 


nae though sight does not need to do so in order to perceive 


so a white. Wf, therefore, the organ which perceives both be 
mental, 


cannot. that on which touching depends, this organ cannot be odp§'. 


ae Nor can the comparison be effected by the two senses, 


tion, which touching and seeing, acting together*. It is impossible for 
a co separate entities (kexwpurpévois) to pronounce that white is 


tactual different from sweet. Both objects must be present to the 
cone Net judgment of one self-identical agency, not each to a different 


can touch agency from the other, as if for instance / were to perceive 
in concert 


with any the one and you the other?; for such would really be the 


a aed case if two senses took part in the comparative judgment. 


a act That which pronounces white and sweet to be different 
ot com- 


parison alo Onrd must be not two agents, but one and the same. And 


aa as not only must it be one and the same agent, but its agency 


things at the moment of comparison must likewise be one. It 


ee must act at one and the same instant of time with reference 


bee a to both the things compared. The two must be perceived 
ae co-instantaneously in one single instant*. When the com- 


he paring faculty pronounces one of the things compared to 


time. be different from the other, then, too, it pronounces the 
other to be different from the one. The very relation of 
difference into which the objects are brought thus involves 
identity in the judging subject. Hence (a) this is self- 
identical, and (6) its judgment respecting the one thing 
takes place at the same instant ° as its judgment respecting 
the other. In short it is but one comparative judgment. 


? In 455% 20-25 we see how closely allied, for Aristotle, are the cowry 
ais@nors and the sense of touching—ré darixdy. It occurs to him here 
(426 15), therefore, thatthe sense of touching may to some seem to be 
the one which discerns sweet and whize, for tasting which perceives 
sweet is a mode of touching. But—while he does not utterly discard 
this assumption, and indeed the organ of touch proper and that of the 
Sensus communis are, at bottom, one—he is careful to show that the 
flesh—the medium of touching, cannot be the organ of such comparing 
and distinguishing sense. 

* 426? 17, = 426 19, ¢ 426 23, 

* 426 29 ev dxapiore xpire. 
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When I judge white to be different from sweet, at that 
same time I judge sweet to be different from white; and 
I who judge am the same in both relations. 


§ 24. There is need of explanation, however, if we are to Foy One 
e 
understand how one and the same sensory faculty can thus He 


act at one and the same time with reference to objects like ae a 
white and sweet, which as perceived affect sense differently. co-instan- 


The same subject cannot, so far as it is undivided (dd:aiperov), papey aeue 


and so far as it acts in an undivided time (év ddiaipérw objects in 


, £ ‘ th f 
xpdvm), be affected at once with opposite movements ee 


(xwyjoes). In whatever way sweet moves the sense, bitter pee 
Istinc- 


moves it in the opposite way; and white moves it in a way tion. In 


different from either. Yet if, as experience teaches us, such one respect 
the sensory 


comparison is a fact, the above simultaneous action must be faculty is 


possible somehow. Perhaps the solution is that the faculty sig 2 FA 


which pronounces (ro xpivorv) on the difference of such quali- is divisible 
Bas Saas ae : and not 
ties (whether homogeneous or not) is 27 z¢self when it so acts, single. 


numerically one, undivided and indivisible!; yet, 2 ts rela- Be ara 


tions *, not self-identical, but divided (kexwpiopevov) *. If this answer. 
be so, one and the same percipient subject would, in virtue 
of its partibility of relationship, apprehend the several 
objects, while in virtue of its local and numerical identity 
it would grasp them together, and bring them into one rela- 
tion with one another *. 

§ 25. Yet is this explanation really admissible? The This 


‘ , a 2 answer not 
same numerically and locally (ré7 xal dp0u@) one thing may wholly 


1 apiOp@ adiaiperov Kal dywprotov. 

2 +@ civat = in its relations ¢o the objects perceived. Cf. 449% 10-20 
where (#20) ro Ady =in relation Zo the faculty of conception. 

3 The difficulty with which Aristotle here contends is put sharply in 
de Sens. vii. 447° 17 seqq. It is there shown that so far as a sense is 
a stngle faculty (Svvaws) and the time of its action indivisible, so far its 
evepyeva is and must be single. There is but one ‘movement’—once for 
ali—possible, in a single time-instant, for such a faculty. That such 
a faculty should perceive white and sweet, or any other two objects 
co-instantaneously, in order to compare or distinguish them could not 
be admitted. In the same chapter it is afterwards shown that there is 
a way of regarding sense in which it is zo¢ sucha simple, single, faculty 
as this, but endowed with the breadth and comprehensiveness of the 
Sensus communis. S427” 3: 


satisfactory 
without 
further ex- 
planation : 
for though 
the agent 
of com- 
parison 
and discri- 
mination 
may be 
dotentially 
several 

as regards 
different 
objects, yet 
how can it 
be actually 
so? Illus- 
tration 
from the 
way in 
which the 
oTLYHN OF 
70 voy is 
actually 
both one 
and ¢wo. 
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in its potential relationships be (or exhibit) contraries, but not 
in its realized relationships, while remaining one and the 
same. As, for instance, the same surface cannot at once 
be white and black, so (it might be argued) the same one 
sensory faculty cannot at once receive the forms’ of whzte 
and black. This difficulty is real, Aristotle admits; yet 
it may, he thinks, be met. In a passage of the Physics’, 
arguing that 6 xpdvos is dpiOyos Kiwijoews Kard Td mpdrepov Kar 
totepov, the geometrical point, 7 o7ryyn, and the unit of 
Time, to vév, are compared. Each has two aspects, in one 
of which it is a wépas or limit. In this aspect the oriypy7 is 
not a pdptov pyjkovs, and the viv is not a ypévos. As in the 
space-line, so in the time-line, the ‘now,’ which some call 
a point, is at once the beginning and the end, according to 
the aspect in which we view it. It is the end of the past, 
the beginning of the future. Thus it would fittingly illus- 
trate the position of the percipient subject in relation to 
different things and focussing them all at the same time. 
As the viv can be at once both beginning and termination, 
while numerically one and the same, so this subject, while 
preserving its self-identity, may be related at once to different, 
and even opposite, objects, such as black and white, or sweet 
and white*. The xo? atoOnous, like each special atcOnots, is 


* ra eidn: the distinctive function of sense is the reception of forms 
without matter. 

* 220% 5-26 ouveyns re OF 6 Xpdvos rH viv, Kal Sinpynra Kara Td Viv... 
axodovoet 5€ kal roiré mas TH oTLypy Kal yap 7 oTLyph Kal cuvéyer TO LAKOS 
kal dpifer’ €ore yap rod pev dpxi) Tov dé TeXeuTH. "ANN bray yey ovT@ apBdv7n 
Tis ws Svol Xp@pevos TH pia, avaykn toracOat, ef Zora apxn Kai rehevty 7) avTH 
ortypn. By making ortyyy=r1d viv here (427% 10, cf. 426° 28), with 
Brentano, we not only explain the phraseology, but we get a more 
appropriate simile. The point in the time-line at which the relation- 
ship between the different objects is realized is just that which could 
best illustrate Aristotle’s attempt at explanation. A difference of time 
between the perception of one object and that of the other would be fatal 
to his explanation of comparison: and this difference is just what 
he smooths over by his ingenious simile. Time is the ‘form of — 
internal sense.’ Aristotle here approaches closely to Kant’s thought 
of a synthetic unity of apperception, though not yet a ¢ranscendental 
unity, and only operating in the sphere of sense. Only such appercep- 
tion could synthesize the fleeting manifold of perception. 
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a mean, i.e. it is one, though it realizes itself in many relation- 
ships. As the point,in space or time, can be regarded as at 
once zevminus and initium,being conceived as a mean between 
both, so this xow? afc@no.s (which is what is here meant by 
70 kptvov) while per se one, is in its relationships divided 
between the diverse objects. So far as it is ¢wo it applies 
itself to them severally: so far as it is also ome it brings 
them into the conjunction required for comparison. 

As Plato in the Theaetetus found the solution of such 
a difficulty in a faculty of thought transcending temporal 
and spatial limitations, so Aristotle finds the solution of 
it (as far as the comparison of sezszble data goes) in the 
assumption of a sensus communis, which is freed from 
the trammels that hamper the operations of each single 
special sense. Each aicénois—ro0 aicdnrixdy tod idiov—is a 
mean between the évavria of its province: and 76 aic@ntiKov 
nmavtwy is likewise a mean between the aicOyra of all the 
alicOnoets 7. 


1 Cf. 449? 17. 

* A further explanation of the koi) aicOnows is attempted in de 
Anima 431" 20 seqq. in which Aristotle endeavours, by the aid of the 
idea of a proportion between pairs of numbers or quantities, to illustrate 
the relation between the central sense and its objects, whether homo- 
geneous or heterogeneous, e.g. white and dlack, or white and sweet. 
The difficulties of this passage, however, are so great that they have 
baffled commentators from the earliest times to the present. See 
Torstrik’s edition of the de Anima, pp. 199-202; Trendelenburg 
(Belger), pp. 426-32, with the passages from Simplicius and Philoponus 
there quoted; Kampe, Erkenntnisstheorie des Arist., pp. 108-9n. Also 
see the judicious notes of E. Wallace, ad loc. Until the disputed points 
of reading and interpretation are settled for this passage, we cannot 
venture to rely upon it for trustworthy guidance as to Aristotle’s con- 
ception of the semsus communis. The insertion, however, of a second 
reference to this matter, in connexion with the psychology of reason 
and will, shows plainly enough that Aristotle intended to use to the full 
his conception of éy re apiOue, 7d & eivar érepov, which he applies (as 
we have seen) to explain (a) the individual aic@nrnpiov in relation to its 
function gua aio Onrixdy, 424% 253; (6) the coun aioOnow or Td émxpivoy 
(or kpivey) here in its relationship to the special aio@joes; and (c) in 
431% 12-10 the dsavonrixy Wuyy (regarded in reference to mpaé&s) in 
relation to the davyrdopara which are to it olov aio@npara. The plan 
which we have followed precludes our entering any further into this 
last part of the subject. 


B. The 
SEnsUS 
communis 
as faculty 
of per- 
ceiving Ta 
Kowd and 
Ta Kata 
oupBe- 
Bnkés. 
Errors in 
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In the concluding chapter of the tract de Sensu, we find 
what was perhaps chronologically Aristotle’s first essay 
on the subject of simultaneous perception of different 
sensibles. The whole object of the dzopia, with which that 
chapter commences, is to lead up to the establishment 
of two propositions (a) that co-instantaneous perception of 
different aicnrd, with a single special sense, is strictly 
impossible ; and (0) that, since such perception is a fact, 
it must be accounted for by the agency of the one 
central sense there (449* 17) referred to as 10 alo@ntiKor 
TAVTWD. 

§ 26. The objects of the sensus communis are, chiefly, 
those called by Aristotle (1) the common} sensibles, and 
(2) the zzcidental sensibles (ra xowd kal ta Kata orp eAyKds). 
The xowd variously enumerated in different passages by 
Aristotle consist (most fully stated) of kivnows xai npepia, 
dpiOuds, péyeOos, oxfjma, TO Tpayd Kal TO Aelov, Td 6£V Kal 7d 
GuBrdb (7d ev dyxois). These are said? to be perceptions 
‘common to all the special senses, or if not to all, at least 
to sight and touch.” Wherefore (8.¢) with reference to 
these percepts errors take place (dmarévrat), while with 
reference to the special or proper (mep! raév idiwy) objects 
of each sense, such as colour, no such error occurs, or at 
least it occurs only in the lowest possible degree*®. Two 
points are remarkable in Aristotle’s statement respecting 
these kowd. First, that though they are called xowa racdr, 
this is corrected and their perception restricted to sight and 
touch ; secondly, that after declaring the above aic@nra to be 
common, he goes on ‘wherefore (86) errors are possible, &c.’ 
Why, one may ask, does the fact of these being common 
to several senses, render error more likely or more frequent 
regarding them than as regards the aicOnrd of some special 
aicOnows? Do the different senses which perceive any given 
kowwdv contradict, instead of corroborating, one another’s testi- 

* But see Neuhauser, of. cit., pp. 30 seqq. 


? 418% 6-25, 425% 15,and 442> 5 where, however, xivnots and apiOpuds 
are not named. 


3 b Ce, a S997 5) ’ 
428 18 7 alcOnous rOy pev Wiwy adnOns ear i Sri odiytcroy €xovca 
To Wevdos. 
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mony? Ifso, why? There is an incongruity in Aristotle’s virtue of 


aXe : 4 ae P » one of 
position as to the relation between ‘special’ and ‘general’ jem, viz. 
Bence? Kivnos. 


: : There 
We have here classified the coud as objects of the senszs could not 


communis. ‘They are all perceived in virtue of one of ee 
them, viz. xivyows*. But xlynows is itself perceived by the sense for 
sensus communis; so is ypdvos*, and so too is péyedos. es of 
Though they are classed with the aic@nra év xa’ aird dhapev 74 kowd, 
aicOaveoOat, and distinguished from the incidental aic@yra*, ae 
we find no special aic6nrijpiov dedicated to them; thus, so far saa 
as we perceive them by each aic@yous, we really do so only depriving 
Kata ovupBeBnkds®. If then they are to be really perceived ee 
xa0’ atta, they must be objects to some aicdnois, and this, movement 
being no special sense, must be the xowm atcOyots. There pe 
could not, with profit to our experience, be any one special tude, 
sense for the perception of these, e.g. of kivnows and jpepia. Bel cee 
Were there such special sense, then when we saw an object ae 
moving or at rest, its movement or rest would, for us, be, necessity. 
in relation to the proper object of seeing, as sweetness is 
now to colour; i.e. a merely incidental percept. We see 

an object of a certain colour to be sweet. This only means 

that an uniform experience has taught us to connect its 

colour with this particular taste. We are accustomed to 

find the taste and the colour together in the object. There 

is nO necessary connexion between them, however, as there 

is between a body and its movement or rest. Were there 

a special sense for the perception of movement or rest, 

the latter, as té.oy of such sense, might and no doubt would 

connect itself customarily, but never necessarily with the 

iota of other senses. We should by the assumed special 

sense perceive movement fer se, not, as now, always in a 
moving body. Thus a gulf would be created in experience 
between movement and rest and bodies; and the same 


1 See pp. 277, 286 n., 325-8. 

* 425% 16 radra yap mdvra Kiyo aicOavdpeba xr. 

3 450% 9 péyeOos avaykaiov yvwpitew Kai Kivnow @ Kal xpdvov: 451% 17 
OTL TOD MpwToOV aliaOnriKad Kal @ xXpdvov aigBaydpeba: 452» 7 seqq. 

* 418 8. 

5 425° 14 Tov Kkoway... dy exdoryn aicOjoe aicPaydueba Kara cvpB_eBn- 
KOs, OloY KWITEWS KTE. 
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gulf would be created between bodies and the other xouwd, 
all of which are modifications of this one—movement or rest. 
Thus judgments of movement (mechanical science), magni- 
tude, number, &c., would lose objective necessity. True 
the gulf might be bridged over by the formation of inci- 
dental customary connexions between movement, or rest, 
and bodies; but the necessity that a body should be either 
moving or at rest, would exist no longer. As things now 
stand, no such gulf separates bodies from the qualities 
called xowa. This is so because the xowd are xowd, and. 
not ida of any special sense. We cannot perceive move- 
ment and rest except in necessary connexion with the 
perception of the qualities of body generally, i.e. by the 
common sense; nor can we otherwise perceive the figure 
magnitude, number of bodies, than by this sense—the kow7 
atc@nots'. Thanks to the fact that the xowd are not proper 
to any one sense, but are perceptible only by the sensus 
communis, they necessarily, not merely customarily or con-. 
tingently, accompany the various objects of perception’. 
Thanks to this we perceive no object in space without 
necessarily ascribing to it number, magnitude, motion, or 
rest, and so on. The kxowd are indirectly perceived by 
the special senses; but directly and properly by the kow? 


* 4259 27 ray b¢ Kowav #dn Zxopev aio Onow Kowny, ov kara ovpBeBykés, 
where the seeming inconsistency with 425 15 is easily removed, by 
observing that the kowd, which to each special ateOnows are (915) Kara 
ovpBeBnkds, are not so but are strictly Jrofer to } Kou alcOnots. 

. 428» 22-5 Tay KOWdY kal Emopéver Tois TUES BnKdaw ois Umdpxet ra Lda, 
Aeyw O€ otoy Kivnows Kal péyeOos, a cvpBeBnxe Tots aiaOnrois, i. e. the Kowa 
accompany the contingent objects to which the special qualities belong 
as qualities, as e.g. movement and magnitude accompany all con- 
tingent objects of perception. The words 4... aic@nrois may be 
a gloss upon rots cupBeBnxdow ois tmdpyer ta tdva, which, however, 
they explain quite correctly if trois alc@nrois is taken in its natural 
meaning. Ta ovpBeBnkéra are here = 7a xara cvpBeBnkds, i.e. objects 
incidentally perceived in virtue of ra aia@nra, the colours, &c., which 
are the proper objects of sense. All the concrete things perceived by 
us In space are (to the sfeczal senses) cvpP_Bnxdra in this way ; they are 


subjects of movement and rest, magnitude, number, &c., so far as they 
are objects of 7 xow aig Onors, 
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aic@noist. And this (not their being perceptible by all the 


aic@yoets in common, which, indeed, according to Aristotle 
himself is not true) is their real title to the name xouwvd. 
§ 27. As already stated, all the xowda are said by In virtue 


Aristotle to be perceptible kivyoe, i.e. in virtue of this one oe 


of them, kivyows*. By this we perceive péyeOos, and there- of «nas 


~ e ° ° ° er- 
fore oxija, which is a particular mode of péyebos; by this is 


rceive also its ite nhoewla, a i ive the other 
me oo ceive also t oppos te noep 3 nd by it ae perceive ve As 
éptOds, which is the negation of continuity in klynots °. the xouwd 


Aristotle, in his argument that there cannot be any one 7 Wiese 


special organ for the xow7 atic@nows, is interested in the special 


A i 7 ‘ : , ae ense but 
difference in point of universality and objectivity between ae 


the xowd as they now are and as they would be if made the piesa 
° > 
object of an tdvoy aicOntjpiov. Now, for example, we cannot we can 


: ° ° ee : l , 4 perceive 
perceive anything without perceiving it to have péyebds ru *. PC ahice! 


As things stand, moreover, every aic@nrév has number: every without 


S58 i P ‘ ceivl 
visible aic@nrév, at least, has magnitude. If we had an loon frat it har 


aic@nrjpiov of number or magnitude, what Aristotle thinks #éye@osand 


a Ouds. 
is that then number would only have the incidental and But the 


occasional connexion with aia6nra which sweetness now has oe 


with whiteness ; and this would exemplify the consequent cupbeBnxds 


. ois, Bliss ; ° : also are 
disorganization of all experience, and the necessity for 4,540, to 


objective experience of maintaining the xowd as xowd. the sezesus 


d communis 
If, however, the xowwd are perceived directly by the xowvi) incidental’ 


alc@no.s, but Kata cvpPB_eBnxos by each special aicOyous, this ee the 
manifestly renders them analogous to the class of aicOnrd senses. 


1 So it is called 455% 15 7 xown Svvayis dxodovOovca racats. 

2 ravta Kwnoet aidbavdyeba. I cannot see what reason there is 
for adopting the reading xowy in this passage (425° 16) for kunoe, 
though Torstrik thinks he follows Simplicius in adupting it. 

5 Baumker (of. czt., p. 64n.) explains xivnows here as perhaps more 
particularly denoting ‘die subjective Verdnderung des Sinnes,’ found- 
ing this view upon the words of Themistius, ad loc., sc. ovdev yap 
Tey kata cupBeBynkds aiaOnray Kwet 7d aicOnrnpiov kr. In these words, 
however, Themistius was not referring to the xuynoe of 425% 16, but of 
418% 23 O10 Kai oddev mdoyet 7} ToLovTov tims Tod aia@nrov (SC. Tov Kara 
oupBeBnkes). 

4 449% 2076 aia Onrov way eott wéyeOos: where, however, he is especially 
thinking of perception by sight, since he goes on—éars ydp dOev pev 
ovk ay opein, Krr. 


They are 
really 
inferences. 
Why does 
Aristotle 
not so treat 
them, and 
ascribe 
them to 
SENSUS 
communis? 
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aicOnTa 
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called ra xard ovpBeBynkds by Aristotle himself!. What 
is the atc@no.s to which these latter are directly objective, 
as the xowd are to the xown alcOnois? or is there any? If 
it is by an act of inference that the so-called incidental 
perceptions are really to be explained—an inference based 
on association of ideas—what prevents this explanation from 
being also applied to ra xowd? Why does Aristotle not 
ascribe the incidental aic@ynra to the operation of the xowy 
aicOnois? The reason apparently lay in his feeling that 
this would carry him too far; such ‘incidental’ perception 
being really a matter of inference, and habitually (whether 
correct or incorrect) extending itself far beyond the pro- 
vince of comparatively simple sensation illustrated by the 
case of ‘seeing the son of Diares.’ There is here accord- 
ingly a difficulty which Aristotle apparently hid from 
himself. He admits—and the admission is fatal to his 
distinction—that error is common to our perceptions both 
of rd xowa and of ra xara cupBeBynkds. If we have a sensus 
communis which directly perceives ra xowd as dis perceives 
colour, there is no reason given by Aristotle to explain why 
we should err more easily in reference to one of the former 
than in regard to the latter. Our perception of magnitude 
or distance should be as trustworthy as that of colour. 
If, however, he were once to concede that magnitude and 
the rest of the xowd are matter of inference, the whole basis 
of his theory of «ow? aleOnows would require reconstruction”. 
Nor must it be overlooked, that for Aristotle it is the cow? 
aic@nois which really comprehends the correlated elements 
of the perceptions xar& ovpBeBnxds. Such perception in- 
volves association of ideas, representation, and memory. 
If I see a white object and perceive ‘the son of Diares’ 
(whether I am correct in so stating my perception or 
not) it is the xowy atocOnois that enables me, according to 
Aristotle’s theory, to go beyond the datum of seeing to the 


* 4184 20, 

* To make his theory consistent, the faculty of synthesis should be 
(contrary to his teaching in several places, e.g. 447” 10 seqq.) attri- 
buted to the most elementary operations of sense-perception. 
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mass of other sensible data already experienced by me and 
remembered under the name ‘son of Diares.’ Without this 
combining faculty no one sense could perceive the data 
of another. It is this that first gives objective reference 
to ra tdra. All perception, in fact—however imperfectly this 
is expressed by Aristotle—so far as it includes relations 
between the data of the same sense or of different senses, 
or between 76 fdioy and 76 Kata cupBeBynxds—is rendered 
possible for Aristotle by this central sense. It is by 
this that each sense perceives not only its object but 
the contrary of that object, as e.g. éyis perceives the visible 
and the invisible!. 

§ 28. The object (aicOyrdv) of each special sense, except As the 
perhaps touch, constitutes a single genus; the sensus com- Saas 
munis has all genera of aicOnrd, not any one in particular, for eae on 
its objects. That it can perceive all is due to the fact that objects, so 
_ from the first it is directed not to objects in space, as the oe a 
special senses are, but rather to the aicO/jpara, or impressions to the 
made through these senses, which abide and make re-pre- en eat 
sentation possible even after the aic@nra which stimulated the special 


senses. The 
them have departed*. These aic@jyara are to 7) Kow? aicéhyara 


» / \ ’ 3 give rise to 
aicOnoi.s what the gavracpara are to 7 d.iavontixn woryn ®. pane 


They are what results from the process described as the opara. 


apprehension by each aioOyois of the efdos, without the eR 


try, Of its object. These, being without dAn, can present es their 
° TS Te- 
themselves to the xo? atcOno.s simultaneously, even PAG 


though their perception was successive. In their detach- aes 
ment from their aic@yrda, they may give rise to davtdopara of illusion, 
which become sources of illusion. Even at their first gee 
occurrence, while the object is present, they may be produced 


sources of illusion, and require to be brought to order by a ee ri 
standard. Thus we, despite our better knowledge, continue 
to see the sun a foot in breadth. The controlling faculty of 
sense (10 kUpiov kal émuxptvov) *, however, which is that which 
estimates the objective reference of aicOjuaTa, may correct 
such illusion. The organ of this is the kipuov aicOnrnpiov, 

1 The dpardv and the déparoy: see 422% 20, 425° 21, 426? Io. 

® 450% 31, 460° 2, * 431" 14, 4327 9. 

4 455% 21, 461 24 seqq. 
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C. Sensus  § 29. ‘ Since we perceive (alc Oavdueba) that we see (or hear), 


aaa it must be either by the sense of seeing that we do so, or 


ofcon- _ else by some other sense’. On the latter assumption, this 


tr mast be “ other sense” would perceive two things—both the fact of 


cf sense the seeing, and the object of this (the colour seen). Hence, 
at we ps e ° 
perceive on this assumption, there will be two senses concerned * 


the fact of With the one object. If, deterred by this, we do not make 
our per- 


ceiving; the assumption of the “ other sense,” it remains that the sense 


d this, eae sara 
ae pike of seeing should perceive itself, and no such duplication 


eg, seeuld arise. But a further objection can be made against 
Ww e e e 
aie object that assumption; for ifthe “other sense” were really different 


= ae from the first, a third would be needed for consciousness of 
For the second, and so on ad infinitum. To escape this we 
example, 


itis by | Must at some point assume a sense which perceives itself in 


sight that action; and, therefore, we had better do so in the case of 
we perceive 


ourselves the first perception. Let us, then, refer our consciousness 


ie eh of seeing to the sense of sight itself. Here, however, a fresh 


see. Aas difficulty arises. If to perceive by the faculty of seeing 
pe this lics iS What is meant by “to see,” and if the object of seeing is 


in the fact colour 1 ° 66 : ° 393 
ae ate ,or a coloured thing ; then to “ perceive by sight ®” the 


faculty of seeing agent would imply‘ that this agent is something 


A ta possessing colour. To this the answer is twofold. First, 


each sense) the expression “to perceive by sight” has more than one 
impliestwo —: l ine ®ls. Phat = ee 
things (2) Simple meaning”. at it has more is plain, if only from 


theprimary the fact that, even when we are not seeing anything in 
aicOnots of 


the dparév, Particular, we discern by sight between light and darkness, 


i.e. the P bd ° e se e 
apnea and such discernment is not, as an act, identical in its 


_ ee nature with the seeing of a particular colour at a particular 
orm (éé - : , : 
(<!905) time. Secondly, there is a point of view whence we can 


1 425» 11-25: by using aio Gavéuea Aristotle excludes the assumption 
that it is by z¢elligence that we become conscious of perceptions. 
* Viz. the original dys or Spacts and the dys ovrews. 

* et tus Berar 7d dpdv: ‘to become conscious of seeing ’ means (so 
far as the argument has proceeded) that ‘one who sees should see the 
seeing agent.’ 

: The point is argued as if ‘to perceive ¢ha¢ one perceives’ were the 
sam thing as ‘ to perceive the perceiving subject.’ 

It has one meaning as expressing the act of special sense; another 


—and this is the point to which Aristotle is leading up—in reference to 
the act of the cow) atoOnots. 
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even accept the assertion that “the fact of seeing is some- ne its 
thing coloured.” For we have defined an organ of sense as ae ® tha 


that which is capable of receiving the form of its aicOnrév eee 
without the matter ; and colour, as perceived, is such form. form—the 


aicé@nua— 
To this capacity it is owing that even when the objects by faculty 


(aicOnra) of sense have departed, the aicOjces (or aicOnuara, of 7d 


b aigOnridv 
or ¢avtracia, 428" 11) which they excited remain still in our ;, general, 


sensory organs'.’ In another passage * Aristotle says: ‘ We to which it 
ins as 
possess a faculty or power accompanying all the individual a postible 


senses, in virtue of which power one sees ¢hat he sees, or ae, of 


hears ¢hatz he hears, or in general perceives ¢#at he perceives. vision. 
It is in virtue of this common power that one does so; for ate 
assuredly it is not by the sfeczal sense of seeing that one sees between 


that he sees. Thus the direct objects of this sexzsus com- panne 


munis are not the aicOyra, strictly speaking, but the aic67- ee 
para or impressions of the special senses. The importance yesidual 
of this faculty of consciousness is stated in the Vicomachean eee ee 
Ethics?. ‘He who sees perceives that he sees; he who aioénya in 
hears perceives zhat he hears; he who walks perceives that ("0 in the 
he walks. So, also, eencnnene in our other activities, there retentive 
is something in us which perceives /4at we perform them. ee _ 
We perceive that we perceive, think ¢hat we think, and Pa 
so on. But for us our existence consists just in this very dawn of 
perceiving zhat we perceive and thinking zhat we think.’ pene 
Thus, so far as perception is concerned, the faculty of ness. 
consciousness is the sensus communis. Consciousness has 
its empirical dawn in the emergence of this distinction 
between perceiving and perceiving that we perceive; the 
distinction itself is impossible without some degree of 
psychical continuity—without a synthetic faculty which 
can bring together the present and the past. It implies 
elementary memory, which again implies that gavracta, as 
sensory presentation, is not any longer a mere momentary 
appearance, but a faculty of storing up aicOjpara, to become 

1 Cf. 425524. With the above cf. Plato, Charmides 168 D-E, ovKody 
(i akon) €lrep avTn avTis akovoerat, davnv €xovans EavTHs akovoerat’ ov yap 
dy G\A@s axovoetev’ ele Sys yé Tov, clarep dWerat adtn éavTny, nee * Tt 
okig avaykn éxew" Axpav yap dus ovdev pn tore ty. 

2 455% 15 seqq. 3 1170? 29, with Prof. J. A. Stewart’s note. 
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gavrdcpara, and on occasion also pynpovedpara, subsidiary. to 
the higher functions of intelligence and reason’. In spite 
of the importance assigned to consciousness in the V.£., |.c., 
it remains in general for Aristotle a psychical mdpepyor, 
utterly without the importance assigned to it by modern 
psychologists. Science, perception, opinion, and discursive 
intelligence, are all concerned primarily with something 
other than themselves, viz. with their respective objects. 
The man of science does not as a rule think of himself 
as thinking; he thinks of his particular object; and of 
himself only indirectly, or when some interruption to the 
natural flow of his thought occurs *. 


II. Sensus § 30. The word ¢avracia® often bears in Aristotle the mean- 


ee ioe ing, in which Plato generally uses it, of the faculty of presenxta- 


sentative tion, by which an object appears to the mind on the occasion 
COWSCLOUS = 


ness. of perception. Thus we read of the ¢avracia of colour, i.e. 


Various the subjective impression of it upon the mind as seen‘. 
meanings 


of gav- Such appearance may or may not be illusory. Regarded 
vas thy f illusi ts itself ith 
as primary 28 the source of illusion, ¢avtacia connects itself more wi 


presenta- mental pathology than with psychology. Regarded on its 
So i normal side, as the faculty by which things ‘appear’ through 


anaes a sense-perception, it can be divided into two grades, accord- 


¢dvracua ing as it expresses first-hand or second-hand ‘appearance.’ 


i ahs In the one grade it is the faculty of presentation; in the 


tacia) cor- Other, the faculty of representation, or the reproductive 
responds” - ° ° ° are : 
to each of IMagination. Corresponding distinctions hold as to the 


oe, use of the concrete gavtacpa, A ddvtacpa may be illusory, 
act ° ° ° 
or it may be the normal foundation of memory or reasoning. 


* 450° 26, 449» 31 seqq. The aicéjpara are themselves aia Onrd, 460° 3. 

* Cf. Met. 1074” 35 haiverar 5° del AdXov 4 émiorhpy Kai f aloOynots Kat 
7 Od€a kai 7 Sudvowa, abris 8 év mapépyo. The psychological distinction — 
between seif and its energy in thought or action, while important as — 
revealing to us our existence, is, we may observe, as a matter of fact, one - 
of which little use is normally made in practice; and then chiefly either ~ 
for the purposes of psychology and cognate studies, or because some- 
thing abnormal occurs, which interrupts the current of objective thinking 
and forces the thinker in upon himself, 

* In accordance with the use of ¢aivera, as in daiverat pev 6 Atos 
moO.aios, 428» a ; 


* Cf. 439° 6 Spicrat 9 havrasia TS Xpdas: 791% 17, 294 7. 
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Tt means an individual impression made on the ‘faculty’ in either 

A i use (with 

called 7) gavracia, or 76 havraotixdv. The abnormal or patho- the corre- 
logical meanings of these words are well understood by i Peas 

Aristotle’, but are not to him the subject of much direct as source 
study of illusions 
Oe ieee ‘ occupies a 

The characteristic meaning of @avracia, or ro havractiKoy, ee 
nate place, 


in Aristotle’s psychology, is that of the faculty by which gna be- 
gavrdopara, mental presentations, are in the first instance ree os 
formed, and in the second reproduced, in the absence of the mental 
aic@nra to which they are ultimately affiliated. Such repro- Pee 
aries ‘ 8 ‘ Sects 
duction is thus described. The impressions of sense, the aio 67- tion of the 
pata, do not disappear or perish with the instant of their Via, 


first perception. They leave traces (uovat) of themselves *, or PavTasta 
as repro- 


persist, ‘within us.’ These traces are somehow stored up. ductive 
This ‘storing up” is effected by successive @avracias, i.e, 1M28in- 
° : 5 F tion acts, 
‘appearances’ or presentations through immediate sense; and in 


and when a store of aic@jparTa has been formed, the ground eee) 


is prepared for gavracia (or 76 davtaotixdy) in the further are ae 
e ° ° e 5 enadere 
application of this term, i.e. as the faculty of reproducing an the 


images which were once before the mind, even when the ee 
objects which gave rise to them have disappeared from percep- or impres- 


tion. Thus it will be observed that an alo@nya and a pavracua pec 


are at bottom the same psychical phenomenon, which if re- are ‘ stvies 
garded as grounded on the atoénous is an atcOnua, but as a this sone 


mere presentation or re-presentation to the ‘mind’s eye’ is up the 
; , ‘ faculty of 
a gdvracwa. Accordingly Aristotle defines the faculty of imagina- 

imagination as one and the same er se with that of central 10'S 
Cae ie ; equipped 

sense, but differing from the latter in its relationships or con- for its 


asa ate el eee 
ception ®. The davrdopara, like the aic@jpara, are individual Reus 


and concrete in their nature: they have not the universality of pe 
aicOnpua 


of concepts. Until thinking takes them over they are not to the 


f is ere Seer _ pavTacpa, 
connected in propositions. Intrinsically the faculty of per ee. 


ception (76 alcOyrixdy) is one with that of imagination (rd opara are 


e e ° i th i 
pavraotixdy), though they are conceived in different ways, vature. 


1 165> 25, 168 19, 1114% 32, 460% 19, and 846% 37 (where ¢avracia individual, 
= ‘apparition’). ‘ 

2 99 34-7, 450% 27 seqq., 408° 15-18, 459” 5 seqq., 460? 2, 

3 459% 15-17 €ore prev 7d adro TH aiaOntik@ To Pavtactikdy, Td & eivat 
havractik® Kai aiaOntiK@ erepor. 
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not, like and are differently related’. ‘H gavtacia as a faculty is 
concepts; a process or an affection produced within the (éov, or 
Thefaculty animated organism, by the exercise of sense-perception ’. 
oe, Thus gavracia and % xow) atoOnots are fundamentally one: 
related to and it is to be remembered that as davracia is rooted in the 
Bar sensory faculty, so its exercise depends upon movements 
ae continuing in the sensory organs °, which movements serve, 
tion com- under certain conditions, from time to time, to stimulate the 
ia organ of imagination, which is that of central sense; and 
the senses thus the davtdcopara are brought into clear consciousness by 
aeed the povat, or traces of themselves left by the aic@jyara. The 
organ of sense-perception is related to an external, or extra- 
organic, stimulus: that of reproductive imagination receives 
its stimulus from within the organism. Thus, when the senses 
are not occupied with ‘external objects,’ the ¢avracia may 
be actively employed ; and, indeed, it has least to do when 
the senses are engaged with the outer world energetically 
and effectively. Confused and obscure, or difficult, sensory 
perception is, however, apt to stimulate ¢avracia to activity. 
Thus, if we see a person only imperfectly at a distance, we 
set about guessing who it can be: this employs davracia. 
If we see the person well and clearly, reproductive gavracla 
has no opportunity of exercise 4. But when the ‘ outer’ or 
bedily eye is closed, images of many sorts crowd before 
the ‘inner’ or mind’s eye; and the power and activity of 
pavracia are at their maximum when the special senses are 
at rest during sleep. 
enone pavracia and ato@yows thus differ chronologically, the 
andai- former being as it were the rehearsal of the latter’s work. 
cmos: But they differ also in other ways. They have not the 


chrono- 
logical Same or equal values as evidence respecting objects. The 


* 459% 15-18. 

2 Lc eons 8 9 havracia } tad ris Kar’ evepyeiav aigOnoews yivopevn 
kivnows : cf. 429% 1. 

* The organ in which the cuwjoets, or poval, or whatever name the effect 
of 1 kar’ évépyerav atoOnous may be called by, persist is not the central 
organ, but the particular sense-organ ; cf. 4 59* 3, 4612 26; Freudenthal, 
Ueber den Begriff des Wortes gavracia bet Aristoteles, p. 20. 

* 428% 12 seqq. 
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evidence of aic@yois with respect to its proper object is differences; 


ss evidential 
almost always true and trustworthy. The davracia is a fre- aicrence. 


quent cause of error, and untrustworthy in the absence of 
an object. They have not the same extent in the animal 
world. All animals have atc@yno1s: it is more than ques- 


tionable whether all have gdavracia!. davracia resembles 


thinking in the one particular of not requiring external 
stimulation, as afc@ynous does, on each occasion of its exer- Difference 


: o, f f :. of pavra- 
cise. Therefore it is that davtacpara and vonpara at their suara and 


lowest level become somewhat difficult to cietiie ui : vohwara. 


AaVTA= 
But ¢avrdopara are indispensable for the exercise of vdnots ee the 


Indeed, in one place Aristotle goes so far as to name phew 
ONOLS 5 
pavtacta as—at least according to some persons—a division put this ” 


of thinking * pavtdopara are distinguished, however, from With its 
vonwara 


vorjpata by the fact of their implicit individuality : the data is general 


or uni- 
of ¢avracia like those of alcOnois are per se individuals, and versal com 


derive their universality, so far as they possess it, from confined to 
individual 


the setting in which they are placed by the activity of the objects as 
Saal which employs them as its material. gerne 
§ 31. The inner workings (xiwjoes) which form the basis The 


residual 
of davtacta are not of course purely corporeal: they are, like Frente 


all the processes of life and mind, and in accordance with in the 
the definition of afc@nows given by Plato and Aristotle, Vien 


movements of the soul through the body. Leaving this to ¢atacia 
dependsare 


be understood throughout, Aristotle gives a predominantly movements 


physiological account of the nature of ¢avracia. Yet this ie 


is an activity of woy7. It is that on which memory and oe 
recollection depend. Without its aid sense-perception toate 


would be confined to momentary évépyera, lacking in con- tps 
Y= 
tinuity, unassociated, incapable of forming a basis of sagia, 


1 In 413» 22 there are good reasons for doubting the genuineness of 
the words kai havraciay; cf. 414” 1, 415% 10, 414 16, 4284 10, Cf. 
Freudenthal, of. ce?., p. 8. 

2 a \ on > a3: \ \ a a A \ » , 

403% 8 70 voeiv’ ei & eoti Kai rovTo hayracia tis 7} poy Gvev Gavtacias, 
433* 9 el ris tiv havraciay TiOein @s vonoly Tiva, 432° 12 Ta dé mpora 
porpata rive Stoivet Tod pn pavtdopara eivat ; 

> 449” 30 seqq. See ; ohare 

4 427 28 rov voce... Tovrov O€ TO pev Hayracia Sokei eivat ro de 


umérAnyts. 


Realnature 
of the 
residual 
impres- 
sions which 
form the 
physio- 
logical 
ground of 
gpavTagia, 
unknown 
to Aris- 
totle, and 
also to us. 
Corre- 
spondences 
between. 
Aristotle 
and 
Hobbes, as 
regardsthis 
faculty. 
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éumepia. As the work of 10 aicOntixdy mdvrwr, it gives 
the aicnra their first objective reference: it extends ex- 
perience from rd ida to Ta Kowa and ta Kata oupBeBnkds. 
It gives their first rudimentary meaning to sounds, and so 
makes language possible’. It is the condition of thinking, 
since it is by the gavrdopara or ‘schemata’ which accom- 
pany our concepts that they have the requisite clearness 
and distinctness, and also are capable of being remembered. 
Together with perception and thinking it forms also the 
basis of desire and will?. For the productions of art and 
literature its efficacy is prodigious, and quite indispensable. 
Who Antipheron of Oreus was we do not know: perhaps 
a madman, who mistook (as we learn from de Mem. 1) his 
mere gavrdcpara for pynpovedpara; but Aristotle, as well as 
Shakespeare, distinguishes the poet as one who has the 
faculty of giving ‘to airy nothing a local habitation and 
a name®.’ 

§ 32. As to the real or physical nature of the xuwiceis in 
which the faculty of imagination consists, Aristotle of course 
can tell us nothing. We do not know whether they are 
regarded by him as (what would now be termed) mechanical 
or chemical. In this respect, modern psychologists have no 
great advantage as compared with him. The correspon- 
dences between his description of this faculty and that given 
by Hobbes (as pointed out by Freudenthal, of. c7z., p. 24.) 
are very well worth noticing. ‘When a body’ (says Hobbes) 
‘is once set in motion, it moveth, unless something else 
hinder it, eternally ... and, as we see in the water, though 
the wind cease the waves give not over rolling for a long 
time after, so also it happeneth in that motion... . For after 
the object is removed, or the eye shut, we still retain an 
image of the thing seen, though more obscure than when 
we see it*.” With this compare Arist. 459° 9 seqq., 460° 28 
seqq. Again: ‘imagination, therefore, is nothing but decay- 
ing sense ’—the proposition laid down by Hobbes—might 

1 420? 32, 2 432> 16, 433% 9-? 28. 


* Cf Arist. Poet, 1455* 32 and § 38 za/fra. 
* Leviathan, pt. i. ch. 2; also Physics, iv. ch. 25- 
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be a translation of 7 5@ davracia éorly dobevns tis atoOnors 1. 
Compare also ‘much memory is called experience’ with 
Arist. 100% 5. The words ‘ there be also other imaginations 
...as from gazing upon the sun the impression leaves an 
image, remind us of Arist. 459° 7. Again: ‘the phantasms 
of men that sleep are dreams,’ reproduces Arist. 462? 209 ; 
while ‘all fancies are motions within us, reliques of those 
made in the sense,’ might have been taken from Arist. 461° 
18 ai dm6AouTon KiWHoers at cvpBatvovoa and Tov alcOnpdrov. 
‘Those motions that immediately succeeded one another in 
the sense continue also together after sense’ is a paraphrase 
of Arist. de Mem. 2. 452° 1 @s yap éxovot Ta mpdypara mpds 
ddAAnAa TO ees, oUTH Kal ab Kivycess. 
§ 33. The xiwjoes in the organs either continue latent or Latency of 
propagate themselves to the central organ of perception”. es 
Their latency is caused by the inhibition exercised upon ments, how 


‘ : caused. 
them by stronger kivijoes, in the continued use of the Their 


aig@yjoers in external perception, or else by the activity Mae SL 
of thinking. These stronger kivjoes extinguish the weaker sciousness ; 


, 43 conditions 
as a stronger light causes a weaker to pale before it*. But 2a anner 


under favourable circumstances they make their way to 7. 6 
1en 


the central organ and re-emerge into consciousness, 1.€. Jatent they 


either when they become strong enough to remove the peter, 


obstacles, or when the inhibiting movements become jocential; 


: , *_, in con- 
weaker, as in sleep. When latent the xwices are, in acineees 


Aristotle’s phrase, potential; when they emerge into con- they 
‘ : 4 become 
sciousness, they are actual*. They are conveyed from the ) (4/77 


special organ to the organ of central sense, and so from Ook 
medium 


latency to consciousness, by ° the medium of the blood ®. In between 


this organ of central sense they then produce a secondary fees 


affection of consciousness with an image of the object of the central 


1 1370? 28, a passage of the Aheforic, of which work Hobbes made 
an analysis. 
459” 7, 461° 6. * 460% 32, 461 20, 464° 4. 
461» 12, 
Or with the blood, by the ovpdurov mrevpa, see 659” 17-20, 744° 3. 
461 25-» 18, especially © 11 karidvros rot mAciorov aiparos emi Thy 
apxnv xré.; and © 17 kai Avdpeva ev dNiym TH owe aipate TH ev Tois 


2 
4 
5 
6 


aigOnrnpiow KivourTat. 


organ is 
the blood, 
or the 
ovppuTov 
TV EVLA. 
which 
courses 
with the 
blood in 
the veins. 
Relation 
of gavra- 
opata to 
hope or 
fear, 
memory, 
thinking, 


desire, and 
This 


will. 
is the sole 
guide of 


conduct in 


the lower 
animals, 


and greatly 


influences 


the conduct 


of men. 
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perception, copying this 1 as it was in its first presentation *. 
This secondary image is what Aristotle calls the gavracpa. 
The faculty, and sometimes the process, by which ¢avtdopara 
arise is called by him gavracia, which (in the chapter 
expressly devoted to its explanation) is defined as ‘a move- 
ment within the (@ov produced by actualized perception ®.’ 
Thus davtacia is an exercise of the cow? atoOyors,and provides 
the material on which this further exercises itself in memory 
and reminiscence, and in hope, fear, and desire*. We 
cannot think of any concrete individual thing of which we 
have had no previous perception®. Without the particular 
ato@nua we cannot have the ¢dvracya, and without this we 
cannot have the thought—ovédé voe? 6 vods ra exTdos pn peT 
aicOncews évra. As, if one perceives nothing he is incapable 
of learning anything °,so if he has not a ¢avracpua connected 
with the matter of scientific contemplation (@ewpia) such 
contemplation is impossible. Thus gavrdcyata are to 
n vonois what aicOnuara are to 7 Kown alcOnots. davtacia, 
too, is the link which connects our thoughts with desires 
and impulses, and may by itself, even in defiance of scientific 
or any clear and accurate knowledge, guide or control 
the actions of men. Men, indeed, have reason (vods) with 
which to check and control the influence of ¢@avracia on 
conduct; but to the lower animals’ ¢avracia with dpeEis alone 
presents the motives of action. All the pleasures possible 
to man are either present in perception (ev 7@ alcOdveoOat) 
or past in memory (év 7@ peuvijcOa.), or future in expecta- 
tion (év r@ éAniCew weddovta). The pleasures accompanying 
memory and expectation are due to the gavrdopara involved 
in these mental states ; for the @avrdcpara are attended with 


* For the zamer stimulus is qualitatively like the outer ; 4 pavracia 
Kinois TUS... Kal TavTHY dpolay avdykn civat TH alcOnoer, 428 10-14. 

* 4509 10 76 avracpa rijs kowhs alcOnoews mébos eoriv. 

* For 7 davracia generally, in itself and in its relationship to other 
psychical faculties, see de Ax. iii. 3. 428” 2-429° 9. 

* Cf. Rhet, 1370 28: ‘When one remembers or hopes or fears (éAzi- 
Covrt) a pavracpa of the object remembered or hoped for or feared 
accompanies his mental act.’ ° 432% 2 seqq., 445” 16. 

* 432" 7-10, 449” 31 seqq, 7 429 4-8, 
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aicOno1s'. The pains of memory and expectation are to 
be explained in the same way. 
§ 34. The close relation of pavracta to intellect (76 voetv) Relation of 


is most forcibly and clearly stated in de Mem.1*%. The ee 


intellect must have a ¢avracpwa to work with. This may be It is neces- 
: : ; sary for the 
illustrated and in a measure proved by what we experience <chema- 


in geometrical reasonings. When we draw a geometrical tism of the 
objects of 


figure, though the particular size of this figure does not thought, 


, é ° and with- 
matter, yet we draw it always of some particular size. In oul at these 


the same way generally when one thinks, even though the could not 


object of his thought be something not involving quantity, ae 


yet he envisages it (ridetar mpd duparwv) as quantitative, Illustration 
‘ : sees ; ; from the 
and then proceeds in his thinking of it without any regard use of geo- 


whatever to its quantitativeness. Inthe same way, too, if the mettical 
figures, and 


object be properly quantitative but of indeterminate quantity the way in 


¢ ° ° 5) e e 2 which the 
(as when we say, e.g. ‘any given circle’), in spite of this 7. no. 


one connects it first with some determinate quantity—as ae cannot 
if of some particular size—and then thinks of it for the object 


purposes of his problem in abstraction from such deter- thought 
before our 


minateness °. The reason why one must do this—why we mind 


cannot exercise the intellect on any object unless under °*°*Pt 1” 
connexion 


such conditions, and also why we cannot, as is likewise with time- 
true 4, exercise the intellect except under the condition of °™@t™* 
time, even though dealing with conceptions not zz time— 
requires separate discussion, but the fact remains®. After Nearness 


this it is not surprising that gavrdcpara and vorara should ae 


in Aristotle's treatment of them sometimes approach one vonuara in 
; f d Th f 6 Aristotle’s 
another so closely as to appear confused. lis: Weréad® aie 


1 Rhet. i. 2. 1370% 28-35 ; de Mot. An. 701* 4-5. The harrdcuarta are 
all rooted in aic@nuara, which if pleasurable make them pleasant. 

2 449” 30-450° 13. 5 yoet 8 7) moady pdvov. 

4 Aristotle had not before spoken of this point, yet he assumes it 
_ without hesitation, and it is the one most germane to his succeeding 
discussion of memory. 

5 Aristotle nowhere attempts to explain the reason of the fact thus 
stated and assumed here. 

6 458» 23, where, however, ddvtacpa appears suspicious. Simplicius 
does not seem to have read it: if kept, it has to bear a different sense 
from what it bears in the context (e.g. 458518) before and after. 
Without it, too, the meaning of the passage is perfect. 
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that dreamers sometimes have a reflection or thought 
which exceeds the scope of the dream, and this reflection 
is called a pdvracua. But the tendency to confuse davra- 
cpara and vorjata is seen most emphatically in the un- 
answered query as to the point in which ra mpéra vonyara 
differ from gavrdcpata!, and in the construction given to 
gavtdopara by Aristotle in relation to rational desire and 
will2, Here we find gavtacta AoyiotiKy or BovdAevrixy attri- 
buted to rational beings, while only gavracia aic@nrixy is 
assigned to the lower animals. Thus, from being regarded 
as co-operant with the activity of rational deliberation, ¢av- 
racia seems to have become itself invested with rationality. 
ee Yet Aristotle does not intend this. The terms Aoytorexy 
or doy- and Bovdevrixy need not be taken to mark powers inherent 
ory but in gavtacta, but powers only belonging to it card cvpB«ByKés, 


only kara 


oBe-  j,e, from its relation to the noétic faculty. Thus ¢ayracta 
Bnxds, not, ; ; , 3 
properly or ac OnrtKy would remain the only gavracta proper ®. 


es § 35. The ¢dvracywa may or may not be a true copy of 
avTacpa, ; jf . : ia . 
a true hee the object, which gave rise to it through the original aic@nya. 


£ obj ; : 
oor It is a true copy if (a) the kiynows propagated from the 


represents special organ to the central organ is unmixed with alien 


it, on ; ; . 
certain | movements also stored up in the same special organ; and 


conditions. ($) if this organ and the medium of the movement propagated 


pavTacia : ; ; 
though the from it, viz. the blood, are not excited by some overpower- 


soe is ing shock which would prevent each from discharging 
aken from | ; is 
the its normal function. If these conditions are fulfilled, and, 


modality of , a ‘ : 
vision, ig Of Course, if the original sensory impression has been 


ria correctly taken—if the primary gavracia is true—then the 
ne O 


represen- dvTacja corresponds duly with its object, and is a true 
tation of copy of it*. The faculty of having gavrdopara must not 


* 432% 12, where, however, in the next clause Torstrik is probably right 
in reading radra for rd\da, thus denying that the mpéra vonpara are 
davracpara, and merely asserting that they are ov dvev havracpdtov— 
the doctrine of the de Memoria. 2 De An. iii. 433” 29-434 10. 

* 702° 19 davracia bé yiverar } Sa vonoews 7) BV aig@noews. Here the 
word is used, says Bonitz, Jud. Arist. 811» 26 latiore sensu: the image 
which stimulates épeéis may be suggested by a ¢hought or by a percep- 
tion. The subject is the BovAevrixy davracia, in which, as explained 


above, the davrugia is allied with thinking, but not produced by it. 
* De An. iii. 428% 15-> 17, 
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be regarded as confined to the province of vision, to which the aic94- 


the etymological meaning and the popular use of the word Hebets 


davtacia tend to restrict it'. In its definition it embraces a ae “ 
all provinces of sensory representation. We must, therefore, provinces 
suppose that to the aic@juara of sounds, tastes, smells, and Se oeathe 
of the various tangibles g@avracpara correspond ; although tion. Vet 
from the associations of the word it would not be easy (Ustls 


to find garracia or davrdopara directly used of any except moderns 
‘ b J ; : when deal- 
images derived from the sense of seeing. This requires ing with it, 


to be emphasized, since Aristotle, like many modern 4t times 
: ° ‘ A ‘ . . appears to 
psychologists, was in the habit of treating gavracia as if proceed as 


it had no scope beyond the limits of the visual province ; \/¥ were ie 


just as (on the principle, 7 dys pddtora atodnois) he also That we 
habitually treats 7d dpav as if it were equivalent to 16 jomber 


aicOdvecOa in general. That, however, we must assume oe 
pavtacia as having this wider application, and davracuara smells, a 
corresponding to aic@jpara of every atcéno.s, follows see 
necessarily from the theory of memory laid down by we have 
Aristotle. As we shall see memory acts by means of RGN, 
gdavracpa, nor would it be possible for us to remember these. 
the perceptions of any sense unless we had gavracpara of 
these. The fact, therefore, that we can remember sounds, 
smells, and tastes, and feelings, as well as sensations, 
of every sort proves that all these as well as dys leave 
davtdcpara answering to them in the mind. But, in 
explaining the phenomena of dreaming (vide infra § 37), 
Aristotle virtually asserts that the aic@jpara of all the 
senses come under the service of davtacia (459° 20-23). 

§ 36. We have seen that 7 cow? aicOnors is the faculty by Sensus | 
which we become conscious of our waking perceptions—of as one 


the fact ‘hat we perceive with any sense. Hence it might of Pees 
° . . Sipser ee . e and oO 
be inferred a priorz that sleep, if it implies unconsciousness, gaming. 


is due to an affection of this faculty through its organ ; ae 


also that dreaming, which is a form of consciousness during sleep, why 
sleep, is an exercise of the same faculty to which we owe cha 
our waking consciousness. Such is the teaching of Aristotle. affects all 


1 429% 2 émel 8 7 dYus pddiora aicbnois €orw—sight is the sense par 
excellence—xat 76 dvopa (sc. THs havtagias) amd rod dous ciAndev. 


the senses 
together, 
not some 
only. 
Formal 
cause of 
sleeping. 
Its final 
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in waking 
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The effi- 
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of sleep. 
Strange 
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Sleeping and dreaming are affections of the xowy atoOnors. 
The reason why plants do not sleep and wake is that they 
have no aiocOnors ; all animals, however, sleep. Sleep affects 
all the special senses: no animal sleeps with some of its 
senses while awake with the others. This simultaneous 
affection of all the senses by sleep confirms, if it does 
not prove, what has been asserted, viz. that sleep is due 
to an affection of the xow? atcOno.s; for if this were the 
faculty of sleep, the latter would when it occurred necessarily 
affect all the special senses. What affects the common sense 
If sleeping 
were not an affection of this common sense, we should find 
cases of animais sleeping with some of the senses only; 
but we never do?. Sleep, formally defined, is a sort of bond 
which binds the general faculty of sense-perception ; and 
wakening is as it were the loosening of this bond*. It 
implies a loss of energy, on the part of the xown alodyois 
and its organ, due to excess in the exercise of conscious 
perception. Its final cause is the recuperation of this energy, 


but and the restoration and preservation of the fitness of animals 


for the exercise of conscious perception. The waking state— 
full consciousness—exhibits the animal in its perfection °. 
Sense-perception and movement have a common centre 
in animals—the region of the heart, in the case of those 
which possess one, the analogous region or part in the case 
of others, such as insects, bloodless creatures, and such as 
do not respire atmospheric air. These show by the rise and 
fall, the alternate inflation and subsidence, of their bodies 
in the part analogous to the heart, that they have in them 
a ‘connatural spirit’ (oJuurov mvedua)*. This region is the 
centre of motive power as well as of sensation and percep- 
tion. That xivnows and atcénois should have the same seat 
was to be expected; for all xivyous is normally attended 
with some aic@nous, having for its object either an external 
aicOnrov, or an internal phantasm or feeling. Thus the primary 
Organ of sense-perception is the organ of both perception 
* 455% 30-> 13, 


» 455 ae * 454? 25-7. 
TO €ypnyopevat is the TEéos, 455° 13-28, 


* Cf..456" 2-26; 
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and motion. Hence the efficient cause of sleep, and the process: 
conjunction of movement with the dream consciousness. A a 
noticeable thing about it is that though we remember our from food 
dreams when we awake, we do not remember our dream to brain _ 
movements!. This connexion, however, between aic@nots Boe 
and xiynows shows how the ddvuvapia 61a brepBodArpy Tod éyprnyo- returns 
B7 : p bringing 
pévar comes on: and explains the need of a period of repose. the bodily 
Physiologically sleep connects its oncoming with the cl 
nutrient process. An evaporation takes place from the food the heart 
in the stomach. This evaporation goes through the veins eet 
upwards to the brain, where it is cooled, and when cool the outer 
returns downwards towards the heart. With its return Sie fas 
drowsiness comes on. The outward bodily parts become beste 
cooled, and the bodily heat gathers itself in towards the eis 
region about the heart. Defined materially, from this point 
of view, sleep is the state consequent on the return inwards 
of the bodily heat and its concentration around the organ of 
primary perception, whither it is forced by the evaporation 
returning from the brain®. Sleep thus caused continues 
until the digestive process is complete, and the purer blood 
destined for the upper parts—the veins round the brain and 
connected with the sensory organs—has been secreted or 
separated from the coarser, which goes towards the centre 
and lower parts of the body. 
§ 37. The faculty by which we sleep and wake is also Sensus _ 
that by which we dream*. Dreaming is not a function (7 Gream- 


of rd vonrikoy, intellect, or of 7rd d0€actikdv, the faculty of ing. This 
ae ; : aes aoe not a func- 
opinion ; nor can it be a function of the individual senses, tion of 


: _ under- 
for these are suspended during sleep. The fact of our per- "'C dite 


ceiving sensible qualities in the @avtdopara of dreams—that of opinion, 


: : Z _ or of any 
we perceive colours, &c.—proves, however, that the dream siecial 


facuity is a sensory faculty, not dé£a or 70 dofacrixdv. We sense. Yet 
; d : it is : 

do, indeed, exercise the latter in dreams, but it cannot rere of 

explain dreaming as a whole. sense, for 


1 This observation may be paralleled by a question mentioned by 
Priscianus Lydus (Plotinus, p. 565, 1-6, Didot) and possibly raised by 
Theophrastus : why do we remember our dreams when we awake, but 
forget our waking life in dreams? 

2 Cf. de Somno 3, passim; de Part. An. ii. 7. 653% 10-17. 

3 Cf. Arist. de /usomn., passim. 
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theimages The faculty and organ whereby we dream must be that 


aaa wherewith in waking moments we are subject to illusions ; 


have for example, that whereby we seem to see the sun as only 


as a foot in width. As in waking, so in sleeping, the presenta- 


Thefaculty tion—the mere ¢avracwa—overpowers the judgment; and 
of waking . ks te - ‘ ates 
illusions” in dreams this is peculiarly liable to happen, the critical 


isthat faculty being then in a weak and fettered condition. In 
whereby 


we dream: dreams, however, we sometimes become aware ¢hat we are 


See dreaming. On the whole the dream state may be described 


cae see as one in which there is a functional activity of the central 
e contro c 
ofthe organ or faculty of sense-perception (not, however, gua 


a perceptive but gua representative—dgavractixcy); but in 
which the representations, ¢avrdopara, control the critical 
faculty ' owing to its weakness during sleep. 

The effects of sense-perception, as has been observed, con- 
tinue in the organs ; exactly as local motions continue after 
the impact which gave rise to them has ceased. Qualitative 
change is propagated in the same way; and aio@nots is 
a form of such change. So heat propagates itself? stage 

Familiar by stage through a body until it has come full circuit back 


instances of ; ae : Si ss othe 
persistency t© its principle or source of generation (apy7). Familiar 


ofimpres- instances of such persistence of sensory effects in the 
sions In ° ° ° 
organs of Organs after the cessation of the stimulus are found in the 


Bes phenomena of seeing. (a) When we look at the sun and 


after- then turn our eyes away from it, we can see nothing for 


eee a while, owing to the persistence of the light impression. 


. colenns (4) If we look steadily at some vivid colour, for example, 
tiveand at white (including ‘bright’) or green (Aevkdy 7) xA@pdr), 


positive. and then transfer our gaze to something else, the latter 
Such per- é 


cisfene becomes iinged with the colour which we saw previously. 
ay roy p y 


fned tothe (¢) if, after looking at the sun or some other brilliant object, 


sense of we close our eyes and, having adjusted our gaze, as it 
seeing. 
* Here we come on a proposition which shows the impossibility of 
Jinality in a work like the present, which confines itself to the psychology 
of sense. What is this mysterious critical faculty, which checks and 
corrects illusions? A treatise on epistemology would be required to 
give, or attempt, the answer. 
= ASO? 3. Sc. by dvtiepioracis. See Oxford Translation of de 
Insomn. with notes ad loc., and on 457° 2, 458 27. 
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were, straight in the same line of vision as before, we look 
‘inwardly ’ along this line ?, we see a succession of changing 
colours. First we see the colour which we saw with the 
eyes open—the proper colour of the sun or bright object ; 
next, this changes to crimson (gowrKodv) ; and this again to 
violet or purple (zopupotv), until the object assumes a black 
colour, and finally disappears*. (d) If we look at moving 
objects, e. g. a river, and then suddenly look at a body at rest, 
the latter, for a while, seems to be in motion. This is not, 
however, confined to seezmg. Such sensory effects occur 
also in kearing and the other senses. Loud noises render 
us temporarily deaf; strong odours deaden the olfactory 
sense for a time, and so on. 
These facts go to the root of the explanation of dreaming These facts 
so far as it is matter of empirical psychology. eet 
To explain the dream phenomena, and the illusion to ee He 
which we are liable in dreams, two assumptions suffice. illusion of 
These assumptions are :— oe 
I. that the effects of sensation just described as persisting assump- 
in the organs are capable of giving rise to after-effects in ne 
the way of perception: of becoming or furnishing objects jai 


to the central sense ; and persistent 
II. that when we are labouring under pathological con- sfects can 


become 
ditions, e.g. strong emotions such as anger, love, or fear, stimuli of 


we are especially liable to illusion. This can be proved pada 


by experience. Those who are in fever mistake figures on a and 
° ° : . that 
their chamber-walls for fierce animals, deceived by the we are 


resemblance. If the patients are very weak they even esas) 


make bodily movements in trying to escape from the illusion 


‘ ‘ P . ° when 
animals. So in sleep the image which comes up is strong and , mane 


vivid, while the controlling faculty which should criticize under 


its objective truth is then weak and helpless. This explains ee 


1 459> 14 mapatnpnoact aivera kar evOvwpiar, 7 cupBaiver thy Ow 
épav. tmaparnpe does not here mean ‘turning the gaze aside.’ It gives 
the idea of looking along a line. We must keep the eyes focussed for 
distance as before—so Aristotle says—and look as if still gazing at 
the sun, but with eyes shut. 

2 As Aristotle above noticed Zosctive so here he notices negative 
after-images. 
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e.g. the ease with which we are imposed upon by dream shapes 
pa or occurrences. Illusions of one sense, which occur even in 
states. waking moments, may be set right by the help of some 
other sense; as the evidence of sight corrects the false 
judgment of touch respecting the apparently two marbles 
between the crossed fingers. But no such resource is open 
to us in dreaming. The central sense, whose normal ten- 
dency is to confirm and approve the reports it receives from 
each particular sense, unless when some one sense contradicts 
another, naturally inclines during sleep to affirm the objec- 
tive reality of the ¢avrdcpara which arise before it. At such 
times no one particular sense is free to question another ; 
touch, for example, is then incapable of contradicting the 
report of sight, or vice versa. Thus the illusion is effectual. 

The residual impressions in the organs may stimulate the 
central sense precisely in the same kind of way as do the 
aicOnuara of which they are relics. The one xévnots is like 
the other qualitatively. Whether the stimulation of the 
central sense is set up from without by an objective 
aic@nrév, or from within by the relic of an atc@nya, does 
not matter to a sleeping person. Hence the inevitableness 
of the illusion. If illusion can arise in waking moments, as 
already alluded to, a fortiorz it may arise in dreams, when 
the critical power of the central sensory faculty is enchained 
by sleep. Ifa person sailing along the coast can be for 
a while deceived with his eyes open into thinking that the 
land is in motion, it is easy to understand how one can be 
deceived in sleep by fallacious sensory appearances, when 
the critical tests (e.g. comparison with the reports of other 
senses) which should detect them are not available. 

Thus the residual impressions forming after-stimuli, 
together with the weakness of the controlling sense in sleep, 
account both for the gavradcpara of dreams and for the 
mistake by which we in the dream regard them as realities. 

Reasons § 38. Moreover, at night, when the special senses are sus- 
a. q pended in sleep and the atmosphere is quiet, these residual 
at night the impressions have the most favourable opportunity of 


imagina- " 
ae producing their effects on the central sense. If at such 


SENSUS COMMUNIS 305 


times quiet prevails within the bodily system itself, clear most 
davrdcpata arise before the mind. If, on the contrary, 2¢H#ve- 
from any cause there is much movement going on within 

the body, the images which appear are distorted, or 
images do not appear at all. Thus, too, after heavy meals 

the sleep that occurs is dreamless owing to the movements 


_ connected with nutrition then taking place. 


Aristotle gives an almost wholly physiological account 
of the effects which it is now customary to refer to the 
productive as distinguished from the reproductive imagina- 
tion?. Melancholia, illness of various kinds, intoxication, Conditions 
all exhibit instances of the disturbing effects of pathological Which 27 


conditions on the imagination, distorting the images, and nite fate 
transforming them from natural to fantastic shapes. Such ae 
conditions affect the central organ of perception, which Relies cot 
is also that of imagination, and, while impeding critical making 
or comparative power, which it in common with every sbi 
sensory faculty possesses, cause the images which come nature. 
before it to be untrue to nature, false copies of the aic@yra 


whence they were derived. The ‘poetic’ imagination < Poetic’ 


which moulds the forms of nature to the uses of art— im2sim= 


tion. 
the specially so-called ‘ productive’ imagination—is clearly 


recognized by Aristotle, but is not officially treated in his 
psychology. The ‘poetic faculty’ is, he says, an attribute 
which the man of genius shares with the madman. The 
plastic inventiveness of the poet or artist and the wild 
aberrations of insanity are both due to cognate causes. 
‘Poetry implies either a happy gift of nature or a strain 


of madness. In the one case a man can take the mould 


of any character ; in the other he is lifted out of his proper 
self 2.’ ) 
-§ 39. The general account of dreaming then is this: Summary 


An image presents itself during sleep to the central faculty pie ies 


1 Cf. 461% 3 seqq., 461» 17 seqq. 
2 Poet. 1455% 32-4 (Butcher). Cf. Dryden: 
Great wits are sure to madness near allied, 
And thin partitions do their bounds divide. 
Also Shakespeare: 
The poet’s eye in a fine frenzy rolling, &c. 
BEARE x 
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of perception—to the imagination. The latter is, as wee 
have said, naturally disposed, in the normal course of things,, 
to second or affirm the reports of the senses which come: 
before it: to assume that when these forward the reportt 
of an object, the object is really there as represented.. 
This it always does when no conflict of testimony occurss 
between different senses; and none ever occurs in sleep.. 
Moreover, the critical power of the central faculty is impairedi 
or abolished in sleep. The residual impressions which 
give rise to the images float inwards from the special orgam 
to the central organ in the current of the blood, which att 
that time gathers towards the heart. Such impressionss 
at such times come in a regular order of succession. The: 
rule of the association of ideas (xwwjces) applies strictly ton 
our dreaming as well as to our waking states. The ideass 
of the dream come in their order one after the other, justt 
as those of reverie or memory do when we are awake.. 
These, then, are taken by the central sense to represent outerr 
objects, just as the alcOyjyara of waking life do. Hence,, 
we are deceived into supposing that we see what we only? 
dream of. What fetters and embarrasses the critical faculty? 
of the central sense is the pressure of the blood round the: 
heart during sleep. If the remnant or residual impression) 
which thus comes before the mind’s eye in sleep resembles: 
the primary impression—the aifc@jua—we dream straight-- 
way of the object (aicOnrév) which produced this. It is,, 
indeed, possible, and sometimes happens, that a man should! 
be aware that he is only dreaming. In his dreams one: 
sometimes says to himself: ‘this is only a dream.’ Hence: 
to this extent he is not—in such a case—beguiled or deluded! 
by the appearance. Generally, however, the deception is: 
complete, and passes without detection. In waking moments: 
we readily expose sensory illusions by the application of! 
tests, derived also from the senses. If by inserting the: 
finger one slightly displaces the eyeball of one eye, an: 
object seen appears as two; but this does not cause: 


_ one to believe it to be two. We know the cause of the 


illusory appearance, and, besides, we have the sense of touch: 
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to correct it. But during the dream no such resources are 
open to us. When we see the ¢avrdcuara we proceed just 
as if they were alcOjpara (not oval, or relics, of aicOjpara), 
and think and believe that we behold the actual objects 
(aicOnrd) themselves. 


Apart from dreams proper, we have experiences on the Other ex- 
borderland of sleep which enable us to obtain a glimpse Pui® 
of the machinery by which dreams are fabricated. Often, connect 

: saaes themselves 
when just sinking to sleep, we suddenly wake -up, and as with our 
it were surprise a host of davracwara crowding in upon our pee 

A 5 F < r ? 
minds. Children have g¢avrdcuara constantly active which yet are not 


beset them in the dark. Such are not dreams proper, 47" any 
however; but they show to some extent the process of but show 
internal stimulation from which dreams come, or with ee 
which they commence. During sleep itself, too, perception of oe 
of a certain sort is not uncommon, keeping us as it were Oiestive 
in touch with waking experience’, We thus perceive PCP 
sounds, lights, &c., in a feeble way during sleep ; especially during 
in the moments which just precede awakening. These “¢?- 
perceptions again are not true dreams, any more than is 
the corrective judgment which des occasionally interpose 
during sleep, when we dream, and, as it were, say to us— 
‘this is only a dream.’ The dream proper results from 
a stimulation of the faculty of imagination by residual 
kwnoets proceeding from the organs of sense; and it consists 
in the davtdcpata which then present themselves and are 
mistaken for objective things or events* It is caused 
purely by the residual impressions, not by any effects of 
outward things conveyed through the special senses while 
we sleep. 

§ 40. Aristotle begins his discussion of memory by dis- Sensus 
tinguishing this from reminiscence or recollection, and eS a 
stating that many persons with retentive memories are and rem- 


slow and dull at recollecting. He thinks it necessary also Ae 


1 There seems to be an incongruity between this and Aristotle’s 


repeated assertions (e. g. 455% 9-12) that the external or special senses 
are suspended during sleep. 


2 462% 8, ® 29-31. 
x 2 
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(uvtyn) to distinguish memory from ferception and from expectation. | 
pene All three have to do with gavrdoparat: but while those: 
from per-_ of expectation refer to the future, and those of perception 
ee to the present, those of memory refer to past time 
tion. 1m The operation of avracia, as presentative faculty, alike: 
reference in expectation, memory, and perception, makes it for’ 
eee Aristotle more necessary than it would seem to us to: 
gavrasia distinguish them carefully. As the distinction between 
een these three faculties—or applications of one faculty—turns; 
cee altogether on the differences of time-reference (to which 
the opera- davtacia per se is indifferent) the discussion of memory” 
tion of the properly commences with the consideration of the time-- 
its organ, sense. The organ or part of mind wherewith we cognize: 
pet time is that wherewith we also cognize maguitude and 
Peeepion: motion; and the ¢dvracya (of time, as well as of magni-. | 
the xv tude and motion) is a product of the cow? atc Oyous, or prov 
are aicOnrixdy, acting as rd gavtactixdy *. Memory belongs only’ 
aiséyrn- to creatures which possess the time-sense, and are capable: 
re ne of perceiving a lapse of time, and thus distinguishing the: 
which we pyesent from the fast. When one remembers, he says to 
ne inde himself (to use Aristotle’s quaint words), ‘I formerly learned | 
ae or perceived this doctrine or object... Memory consists; 
butthe not in a perception or conception present to the mind,, | 


1 The aic@nots referred to here (de Mem. ad init.) includes the: 
activity not only of the special but of the general sense. 

* It is scarcely necessary to point out that éAmis in this connexion} 
includes fear as well as hope: expectation in general. So Plato) 
himself states in a note on this word in the de Legbus 644 D. Also) 
Aristotle below implies it in his term émuorjun éXmoreKy which (as; 
contra-distinguished by him from 7 pavrexn) would seem to form a parallel! 
to our scientific induction, with resulting dower of prediction—a genuine, , 
if vague, anticipation of Mill’s conception. ' 

* 449» 25-450% 25. In other passages, e. g. 223% 25, 433” 7, it appears?! | 
as if for Aristotle eason were a faculty which perceives time. In the: 
former passage he says ef dé pndev Gddo wépuxev aprOpeiv F Wuxy 7) Wuxns? 
vous, and goes on to represent time as dpiOuds Kuvnoews Kara 7d mpdrepov! 
kaivorepov. In the latter he says yiverat 8’ (sc. 76 dpe£ers ddAHats evavrias t 
eivat) év trois xpdvov ata Onaw exovew" 6 ey yap voids dia rd péhdov avOedkew» 
kehevet, and proceeds to show that 7 emOupia does not see the future, , 
as if implying that vods does so. But neither really contradicts the:| 
doctrine, laid down in de Memoria, that time is object of atc nous only. | 
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but in the relation of one of these to time elapsed!; or it organ of 


is one of these as conditioned, or affected, by lapse of time. imasine. | 


Memory, therefore, is not a function of pure intelligence. San 
The latter, indeed, cannot exert itself without the help of eral 


imagination *, We have already illustrated the dependence ‘ifferent 
€ 


of reasoning on imagination, by reference to the universal Memory 


and necessary procedure of the mind in connexion with P03 


geometrical thinking and its diagrams. There our thought of pure 


: : : : ] 
is per se concerned with no particular figure, yet we, in es 


order to think, have to draw some particular figure. So, eee 
ee 
too, in conceptions which are true irrespectively of space act without 


or time, we find it needful, for the purpose of knowing and ‘thé s"P- 

port of a 
discussing them, to connect them with space or time. Why schema- 
this is necessary we need not here inquire. But the fact ieee 


is so. Similarly, we cannot remember anything whatever tion. 
Proofs and. 

unless by the aid of a $dvracua, through which the re- justra- 

membered fact may connect itself with time elapsed. This tio 

holds of scientific and philosophic truths or theorems. 

These latter, not being directly representable to imagination, 

must be schematized, i.e. connected with gavracuara. Thus 

only are they capable of being remembered, i. e. indirectly, 

or, as Aristotle says, xara ovpBeBynxds. The reason why 

we cannot remember except by the aid of ¢avrdcyara is that 

we can remember directly nothing which we have not first 

perceived; and only perception generates the dvracua, 

which is the instrument of memory. 

This explains how memory belongs not merely to 
creatures possessing intellect, but to many of the lower 
animals. These do not possess intellect, and if memory 

1 449> 24 % ponpn ovre aicOnots ore imdAn is GAG ToUTY Twos ees 
ndbos Grav yévnrat xpovos. See p. 313. By wddos is suggested the geneszs 
of the ééus. The aicO@nots or vrdAnyis is affected by the lapse of time: 
from this affection arises the ve/ative character of the povy, its €&s, in 
which consists the time-perspective of memory. There are some places 
in which é&is = ‘ having,’ but this is certainly not one of them. 

2 This passage (449 30 seqq.) more clearly than any other exhibits 
the relation of dependence on the lower in which the higher mental 
faculties are placed by Aristotle, in accordance with his theory of 
the gradual evolution of scientific knowledge from individual sensible 
experience. 
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we, with 
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present 
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presenta- 
tive of, 
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it asa 
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were a function of pure intellect, none of them would be 
able to remember!. However, many of them manifestly 
do remember. Those which cannot remember are those 
which lack the sense of time. If memory were a function 
of pure intelligence, even man could not remember?; for 
our intellectual acts are not capable of being remembered 
per sé, but only indirectly, in virtue of their sense-derived 
g~avracpara. Memory, therefore, is a function of the same 
part of the soul to which imagination belongs. All facts 
capable of being presented to imagination can be directly 
remembered; all others can be remembered only so 
far as they link themselves with gavrdopara, i.e. only 
indirectly. 

§ 41. How then do we, by the help of davracyara, re- 
member, i.e. know the past? Our sole ditum is the image 


present to the mind. This, however, is not past but present, 


whereas the past is absent: it is gone. How then is it 
known?? We must try to conceive the answer to this 
question as follows. The foundation of memory is laid in 
perception. When, therefore, we perceive, a sort of picture 
(Cwypapnua, ypapy) is painted in the soul, or in the part of the 
body which contains the perceptive organ concerned in the 
perception ; or else the sensory xfvnois stamps an impression 
as it were of the particular sense datum upon the organ, 
as a person with a seal ring stamps its impression on 


* This assumes Rassow’s correction Onplov for 6ynrav, 450% 18. 

* This explains the traditional Oyyrév, the difficulty of which is that 
it forces us to press the word ‘pure,’ which is not really in the text. 

* As regards the physical character of the zpression which generates 
the gdvracua Aristotle gives no clear statements, but expresses him- 
self in a variety of metaphors. It is ‘imprinted’ by a kivnous ind THS 
kat’ evépyeray aigOnoews yryvyopéevn, and is duoroy dorep tumos i} ypady 
(450% 30,15). Freudenthal (of. cz¢., pp. 20 seqq.) examines minutely 
into Aristotle’s statements to discover, if possible, an exact account of 
his conception of this memory image, but to little purpose. He concludes, 
with every appearance of truth, that the rémou were, for Aristotle, not 
really like seal-impressions, but rather qualitative or ‘chemical’ changes 
of tissue, not involving mechanical movement. The question of agree- 
ment on this point between Aristotle and Hobbes i 


s merely a question 
how far Hobbes followed Aristotle. 
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a piece of wax!. The question now arises: is this impres- to its 
sion, thus taken, what we remember? Do we not remember sig re 


rather that of which it is an impression—the object, or nected with 
event, which produced it in the mind? For if what we nea 
remember is this impression, we do not remember the past S°™¢ way. 
at all: it isa mere mistake to think we do. But if we really 
remember the past object or event (as experience proves 
that we do), how is it possible to do so through an 
impression which is not past but present? This Aristotle 
proceeds to treat as the real question to be answered. He 
imagines an objector to say that it would be as easy to 
suppose a person seeing some colour, or hearing some 
sound, which was not present to sense, as to suppose him 
knowing the past, which is now gone. To this he replies: 
do we not as a matter of fact, in a certain way, see and 
hear the non-present? Do we not in pictures see absent 
persons? Now this will illustrate what takes place in 
remembering by means of a gdavracya. A picture is not 


merely a painted object: it is more than this. It is 


a likeness of some person or thing. While fer se numeri- 


cally one and the same thing, it may be viewed in two The 
relations. In the same way, the ¢dvtacya before the reuse 


mind in memory—the impression bequeathed by sense to can ie i 
regarde 


imagination—may be regarded purely and simply as a either (;) 


pavracua, or it may over and above this be regarded as 282 7”7¢ 
: appear- 


a likeness, a representation of something else. Taken in ance, or 
(2) asa 
1 450% 27-32 dei vonoat Torodrov TO ywopevov bia THs alcOnoews ev TH 
Wuyn kal TO popi@ Tod Gapatos TO exovTt adrHy, otov Cwypapnua re [16 waOos 
ov dapev thy e&w pynpnv eivac: I suspect this of being a gloss on ré 
ywopevov]. 1 yap ywwopevn Kivnots evonpaiverat oioy Tumoy Tiva TOU aidOn- 
patos, kaddmep of odpayt(opevor trois Saxrvdtou. Cf. Plato, Rep. 377 B 
évdverat rumov (so Adam) éy dy tis BovAnrat evonunvagba éxda7@: also 
especially Zheaet. 191 D. For the (wypapnpa, cf. Phaedrus 276 D. 
Aristotle 450° 5-11 introduces some observations on the causes of 
defective memory. Persons in whom, like those very old or very 
young, a great deal of movement exists are bad subjects for mnemonic 
impressions: it is as difficult to impress a durable mark on their 
organs as on running water. If the surface is too hard, no impression 
is taken by it; whereas if it is too easily impressed—too soft—the 
impression is taken but not retained long. 
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representa. the latter way it is a memorial or reminder (avnudvevya), no) 


i ah longer a mere ¢dvracua. Thus regarded, it explains how: 


Asthe | we remember by its means. It is like a picture which is' 


a. : a portrait of a friend, by which, when I look at it, I can, 


vevya. But have my absent friend present to my mind. Two marks’ 
besides this 


reference distinguish the pvnudverua from the mere ddvracua; viz. 
poe aj, (4) the conscious reference to past time involved in having: 
the prqpd- a pnudvevpa, and (4) the relationship of the pvnudvevpa to 
fe : : : ; 

ch eae an object which it resembles, or otherwise represents, and 
to “me go recalis to mind. 

elapsed. , ; ° l fe tly 
Confusion Certain ordinary experiences partly confirm, partly 
of aes illustrate, what has here been said. Sometimes, when men 

t ‘ 

[rapine have a odvtacpa before the mind, they ask themselves— 
ene for they are not sure—whether they are or are not then 
tion with remembering ; whether, that is, the phantasma which they 
memory. : ° ; 

Antipheron COntemplate is a likeness or not of a past experience. In 


of Oreus. such cases, indeed, we often discover that it is a likeness ; 
Mnemonics a he 5 
aimat the original flashes upon our minds, and we remember. We 
pare pass from regarding it in its individual character to regard- 
represen- ing it as related to its original. The contrary also occurs 
sien in occasional experience. Men mistake their mere ¢ar- 
ofan ‘ap- tdopatra for prnuovedpyara; they confound their fancies with 
Pears" Dast experiences. Such was the mental condition of Anti- 
pheron of Oreus, and certain other deranged persons ; they 
recounted the events or objects which merely presented 
themselves to their imaginations as though these were facts 
of their past experience which they remembered 1. 

The practical value of the mnemonic art rests on the 
truth of what has been above stated. Mnemonics aim at 
training a person to regard certain presentations not 
merely as single or unrelated, but as in connexion with, or 
as likenesses of, certain objects. Thus the former become 
reminders (yvnpovetpara) for the latter. 

Remi- § 42. Memory, in general, can accordingly be defined 


meas as the relationship which a pdvtacua (or mental presenta- 


‘i In discussing the subject of dreams Aristotle refers to the way in 
which davrdopara can be mistaken for aicOnuara, and how certain 
forms of hallucination arise ;. cf. 460° 3-27. 
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tion), as a likeness, bears to that of which it is a pavtacpa}. Bae 
This general faculty of retention (uv7jun) is the presupposi- rates ee 


tion of reminiscence or recollection (dvdauvnois). If one Share 
1S- 


does not remember—if the already described conditions tinction of 
are not fulfilled—he cannot recollect. But he may; Pie | 
remember without being able to recollect, i.e. without oe 


being able to veca// at the moment the ideas which represent a - 


fully to consciousness the past object or event. Often there the general 
: : ; ; : faculty of 
is a difficulty felt in doing this. Some persons succeed jetention : 


better than others in doing it, and all persons do it better ae o 
sce 


in some cases than in others. This is the faculty whose the par- 


nature and procedure Aristotle next undertakes to explain, tua" 
faculty of 


We must not, he says, hastily define recollection as the recollec- 


e€ 
mere recovery of memory. It is no more this than it is ca — 


the zception of memory* Memory may exist without member 
ae ; without 
reminiscence, i.e. there may be no need of the latter. No there and 


breach may have occurred in the continuity of our memory ee oe 


of an experience. Reminiscence or recollection has no recollect; 


place until after such a breach of continuity has intervened. es 
1 451° 15 Pavrdcparos, ws eikdvos oF Pavraopa, é&s. The obvious 

rendering of é&is here (approved by Zeller) as ‘having,’ introduces a 

superfluous notion. The more Aristotelean interpretation, though less 

easy to work into a translation, as ‘ relation’ or ‘relative state’ alone 

gives the sense required. So taken, this definition sums up with force 

and brevity the preceding account of the mnemonic gayracya. It might 

be paraphrased 76 «iva: ev npiv pavracpd te ovtws Exov mpods Eexewo ov 

ddvtacpa eort, os eikay €xet mpds GAXo Te ov eixav, which use of ovras 

€xov ... ws éxyet would explain ¢&is. Freudenthal accordingly supports 


the view that ¢&s here comes from the intransitive €yeu, but finds it 


hard to get a German equivalent. He likes the word ‘Stand,’ but 
thinks it unidiomatic. His own rendering p. 36 n. is: ade Andauer 
einer Vorstellung als eines Abbildes von dem, dessen Vorstellung sie 
ist. I prefer to use ‘relative state,’ or ‘relationship,’ rather than ‘ state,’ 
as its equivalent, and base my right to do so on Aristotle’s definition 
1022” 10 dAdov O€ tpdmov eis héyerat OudOeors Kad’ Hy 7} ed } KaK@s didkerrat 
To Stakeipevoy, kal f) ka@’ avto 4 wpds GAXo. 

2 451% 20-0, Aristotle here seems to criticize (unfairly, as Plato’s 
avtn ev éavty shows) the definition (accepted by Plato, Phzlebus 34 B) 
of avdurnots as = pynuns avddn\s. He points out that this is possible 
by a fresh exercise of aia@now or pdbnovs, and that these, though they 
lay the basis of memory, cannot synchronize with it, for memory 
implies that “me has elapsed since the ataOyois or pdOnois took place. 
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he doesnot But when the chain of memory has been temporarily 
ene broken, we may re-unite its parts in either of two ways. 
ofremi- We may by an effort of recollection recall the vanished 
Beaaction ideas required for knowledge of the past experience— 
eal whether aicénois or wadnows. But it is also possible for us 
periencing to repeat this experience itself. Such repetition, however, 
ee would not be reminiscence. It would, indeed, be our sole 
resource if the ideas had absolutely vanished : if we xo longer 
remembered. Reminiscence, however, properly takes place 
only when the vanished ideas are recalled by the activity 
of an internal impulse or spring, over and above any external 
means of recalling them. When a man recollects, this 
implies that he was able somehow of himself, and without 
appealing to anything outside himself, to proceed onwards 
to the goal of his effort; to recover the wished-for idea. 
When he is unable to do this, he simply has no memory 
of the fact or experience. Heno longer remembers. When 
he can do this, i.e. when, proceeding by internal activity, 
he reaches the missing idea, he recollects in the proper 
sense, and his full memory of the experience ensues, or is 
revived’. If I have to see a face again in order to form 
an idea of it, I do not remember it, and therefore cannot, 
try as I will, recollect it. If I can recollect it, then the 
idea of it recurs after the effort of reminiscence, and so 
J again remember it® So if I have to relearn a lesson 
by having recourse to my book or my teacher; or if I have 
to go through the forms of calculation by which I first 
made a discovery, in order to recall the discovery to mind, 


I do not thereby recollect. I recover my memory of the 


* 451° 4 rotr’ gore kal rére rd dvapipyyoKerOat Tov elpnuévav re’ 7d Se 
pyqpoveve cupBaiver kal } (so Biehl) pvqpy dxodovbe?. These last words, 
which have perplexed some persons, merely convey the idea of the 
revival of memory as contingent on the act of successful reminiscence. 
It must be borne in mind that memory is not only the Zrzus but also the 
posterius of reminiscence. 

* The terms pepyijoOa and pyfjun have a tendency to ambiguity, since 
each may be used of its object either duvduer or évepyela. Potential 
pynpn is the presupposition of successful dydéurnows ; actual penn is its 
result or seguel; cf. dxodovdei, last note. 
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lesson indeed ; but not according to the conditions of re- 


‘collection: not by means of the ‘ further internal spring '.’ 


§ 43. Given the internal spring, however, acts of remi- sok oe 
° oe aw Oo 
niscence are facilitated by the natural law that the xuw7cets association 


; S ; ; ; ; of ideas. 
left in our organs by sense-perception (in which the ideas ane 


which we wish to recall, or the ¢avtdopara with which they naturally 


Z eae .,, follow one 
are associated, must have originated) tend to reproduce theotlies 


themselves in a regular order of succession whenever they in regular 


‘ i : order. This 
return to consciousness. The order in which they do so jac is 


depends mainly on the objective order of the sensible either 
° ° necessary 
experiences by which they were generated. There are orhabitaal. 


movements in nature which are followed by others accord- ie 


ing to necessary mechanical law. Such, however, is not on which 


the case with the mnemonic movements. These follow the gopends 


law of custom; i.e. they tend to succeed one another in follow the 
; latter 
a certain order, and do so succeed as a general rule. If the order. 


connexion between antecedent and consequent among our ee 


Kwyoers were necessary, then whenever the antecedent came connexion 


up the consequent would follow invariably, and efforts of of Meas 


recollection would be superfluous”. It is with the move- in treating 


Ree pike of remi- 
ments whose succession is customary that reminiscence has to jiscence 


do, and with these, therefore, we are here chiefly concerned. GO: 
° . 3 ects 
The effects of habituation or custom vary with the habitua- 


various types of mind. Some are impressed by kwioess ee: 


in a single experience more firmly than others by several connexion 


1 451 8 det ovy diadéperv ro dvapupynocKerba Tovrav, kal évovans tAElovos 
apy‘s 4 && fs pavOdvovow dvapiuyyocKer Oat. 

* Themistius (Sophonias), who illustrates the ‘necessary connexion’ 
by the relation of the idea of Zeaz to that of ve, &c., seems to miss the 
purpose of the distinction made here by Aristotle. What the latter really 
means is to deprecate the notion that we can expect in the succession 
of internal kuyoes that invariableness which we find in many of the 
movements of nature. Therefore, in 451> 11, mépuxey 7 kivnows de 
yever Oa pera rnvde seems to express a general law applying to merely 
physical as well as to psychical xuvyoes ; only that while in the former 
it is often true é& dvayxns, in the latter it holds merely 0: (see 452” 1-3). 
Reminiscence for Aristotle implies voluntary effort. Taking the passage 
as Themistius does, I fail to understand how the succession of kwjrees 
é& avdykns could be relevant to the explanation of effor¢s at reminiscence. 
If dvayxy operated, voluntary efforts would be needless. 
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vary with repeated experiences. The effects of custom vary also 


P dex. with the nature of the experience. There are experiences 


ee which we never forget when once they have occurred to 
sa rule, 3 : 
frequency US, One single occurrence sufficing to produce a firm con- 


aes ce nexion between the successive xwijoes. Other experiences 


confirms require to be frequently repeated before a firm connexion 


so on’ om is produced. The rule is that the connexion is strengthened 


one in proportion to the frequency of the experience. What we 

secon < 5 ° e 

nature. | Often rehearse in our minds we easily and quickly recollect, 
custom becoming as it were a second nature. 


Processof | When a person sets himself to recollect something he 


vonmtaty may for a while fail, but afterwards succeed. His pro- 
ae cedure is like that of one searching for something lost. 
collection 


described, After exciting many trains of movements he at last rouses 
that particular train in which the idea which he desires 
to recall is to be found. Recollection depends upon our 
exciting some kivynois which has a customary connexion 
with that one which we want to revive. When it succeeds, 
it reinstates 2 consciousness the required sequence of ideas. 


The case of When we make the voluntary attempt to recollect we act 
involuntary Shik: P ‘ 
cae upon these principles; but even when we recover ideas in- 


of ideas voluntarily (as we may do) the process is similar: the kujoeis 
involves 


the same and ideas following the order which the objective events of 


Sg which they are the representatives pursued. In our voluntary 


plneene efforts, therefore, availing ourselves of this known fact, we 
‘hunting deliberately ‘hunt up’ (Onpedouer) the order of succession, 


Aes soe endeavouring to come as near as we can to what this was 
€a. eed . 


of a‘ good in objective experience. We start the train of reminiscence 


start.’ : 3 : amy . 
ae either from a present intuition !, or from some other, which 


oy promises to carry us whither we wish to go. We may 
Stmiuarit . ° ° ° ° 
Sarre, begin with a xivnows (representative movement) “ke the 


Lash: : ; : | 
Aas one we seek, or contrary to it, or contiguous to it?, The 
or time), kwnoes of its ke are specifically identical with those of 


* For what follows vide 451» 18-23. 

’ The contiguity directly referred to here is probably that of space: 
yet contiguity in the time order is not excluded. For though we have been 
told that in this order the former «évyots recalls the latter, yet we are not 
debarred from reversing the process. We can even start as has just been 
said ano rov viv, which would necessarily imply ‘ hunting’ backwards. 
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that which we seek to revive; those of its contrary are 
concomitant with them; while those of the contiguous idea 
form part of a whole of movements set up by both, so 
that but a portion of this whole remains to be revived 1. 
Whether we recollect by voluntary effort, or the idea 
comes back to us without our making or after we have 
ceased to make? the effort, the psychical process is just 
the same. The succession of ideas is generally determined 
in one of these three ways. In order to illustrate the 
psychical process there is no need to refer to remote cases, 
or those in which the links in the series of xwnoews are very 
numerous. The simplest cases will serve for illustration. 
The cardinal fact is that the xvjoes have a regular order 
which they tend to follow, corresponding to the order in 
which the aic@jpara, or sensible impressions, on which they 
are based took place. 

Therefore, in trying to revive a vanished idea *, one should 
choose as his starting-point the deginning of the train of 
ideas in which it is likely to be found. When this is done 
reminiscence proceeds most easily and quickly. As the 
sequence of the kwycers corresponds to the objective sequence 
of events to which they refer, we should try to think of some 
event in this latter series. Thus a xivnows representing the 
forgotten event is likely to be aroused. Well arranged facts Facts 
like those of mathematics are, owing to the regularity of logically 


well-ar- 


their sequence, easily remembered, and as they are easily ranged, as 
: those of 
remembered, so they are easily recollected. On the con- mathe. 


trary, confused ill-digested experiences are difficult to ae 
remember, and once forgotten equally difficult to recollect, recalled ta 
mind ; ill- 
1 Thus the picture of Socrates with its specifically identical ‘ move- arranged 
ments’ calls up the idea of Sccrates himself; the idea of black recalls matters 
1 . , . . . difficult to 
that of white, the xuwyaes of the one being habitually concurrent in 7.047) or 
the mind with those of the other. The idea of a thing seen in a yzecollect. 
certain place together with something else recalls the latter to mind; 
as also the idea of one of two events synchronously perceived recalls 
that of the other event. 
2 For this case, see 453% 18. 
3 i,e. one which has disappeared from the field of consciousness, 
not one which has absolutely passed away and which we no longer 


remember. 


What 
constitutes 
a good 
starting- 
point for 
recollec- 
tion : 
anything 
that puts 
our ideas 
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for the 
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another 
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or bring back to memory. But the chief thing is to select 
a good starting-point. 

§ 44. Such a starting-point may be anything whatever 
which has a customary connexion with the idea to be recalled. 
Hence the surprisingly strange suggestiveness of some things 
in reviving in our minds ideas with which at first they seem 
to have nothing to do!. But the connexion is always real 
nevertheless. Thus from the thought of m/k one’s mind 
passes to the thought of wide, from this to that of mzst’, 
from which it goes on to moist (sypév), upon which it recalls 
autumn, if this happens to be a season which one seeks to 
recollect». The central point in a series also forms a good 
beginning for the attempt at recollection. If one who 
starts from this does not succeed, he probably has no 
further chance. He has totally forgotten what he wishes 
to remember. 

It happens, however, that starting from the same initial 
point one sometimes succeeds and at other times fails in the 
effort to recollect. A reason (a) of this may be that from 


1 I am inclined to read, after Sir William Hamilton, am’ drérov, 
452* 13, instead of dé témoyv which makes Soxodcr unintelligible. . 

2 ém’ dépa. The colour of dp (misty air, fog) is distinctively white for 
Aristotle: the ajp in them is what causes the whiteness of foam and 
snow. Cf. 78626; Prantl, Arzst. Iepi Xpwpdroyv, p. 105. 

* Cf. Keats, Autumn, ‘Season of mists and mellow fruitfulness.’ 
With this illustration may well be compared that given by Hobbes for 
a similar purpose. The passage occurs in his Levdéathan, i. 3, and is 
quoted by Sir W. Hamilton in his excellent note on the history of 
mental association printed at the end of his edition of the works of Reid 
(Edinburgh, 1849): ‘And yet in this wild ranging of the mind, a man 
may oft-times perceive the way of it, and the dependence of one 
thought upon another. For in a discourse of our present civil war, what 
could seem more impertinent, than to ask, as one did, what was the value 
of a Roman penny? Yet the coherence to me was manifest enough. 
For the thought of the war introduced the thought of the delivering 
up of the King to his enemies; the thought of that brought in the 
thought of the delivering up of Christ; and that again the thought of 
the thirty pence, which was the price of that treason; and thence easily 
followed that malicious question ; and all this in a moment of time; 
for thought is quick.’ Sir W. Hamilton’s observation that in this 
whole doctrine of association of ideas and reminiscence Hobbes is an 
alter ego of Aristotle is literally true. 
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one and the same point his mind may chance to move in fortuitous- 
° , ness which 
any one of several trains of kuyoers. One may make sure jg even 


of his point of departure, but cannot always be certain of more pro- 
nounced in 


the direction in which he shall subsequently move. When the realm 


one starts, intending to reach a certain terminus, if his mind o eae 


chances not to move in the former or old? path leading the realm 


thither, it is borne by custom to some more familiar on aae 


terminus. For, as we have said before, custom in these ee of 
; iss istractin 
matters is a second nature; and frequency of repetition associa- : 


produces ‘naturalness’ of sequence in our kwyoets. But as Se 


in objective nature events occur which are unnatural or due tend to 


‘ : draw one’s 
to chance, we can easily see how in the sphere of custom thonebts 


irregularities are to be expected. Indeed they should occur ie of the 
a fortiori in the latter sphere, since in this natural law has oe 


less control*. Such is a true explanation (sc. by reference to 
tuxn) of facts like that above-mentioned. If, however, (0) 
there happens to be some intervening cause which diverts 
our thoughts from their true direction, and, as it were, 
switches them off towards itself, such failure to recollect is 
more easily and obviously accounted for. So when we wish 
to recollect a name, it often happens that some other name 
beginning with the same sounds carries our thoughts off to 
itself, and we either pronounce this wrong name, or blunder 
upon some compound which is a jumble of both together °. 

§ 45. But, in trying to recollect an experience (object Impor- 
or event), nothing is of so much importance 4 as knowing {20°,% 


knowing 
the zime of the experience, either determinately or inde- the time 


1 452% 24-30, édy ovy py dia madaov (Bekker) gives the correct sense. 
The same three or four initial notes may form the commencement of 
a variety of tunes. Thus I have heard a person sing a few notes and 
then ask—‘ What song am I thinking of?’ The different answers given 
show how easily one’s ‘ mental ear’ may go off in a wrong series of 
notes, before hitting upon the right series in which a few notes more 
would infallibly recall the required tune. 

% 4527 29 seqq. emel 0 ev rots puoe yiverat Kal mapa puow kal amd TvyNs, 
ére paddov év trois du’ Bos, ots pias ye 7) Spoiws tmapxe. Imperfect 
as was Aristotle’s conception of ‘natural law,’ yet, for the above 
interpretation of duors, cf. VV. £. 1103” 19-23 (Stewart). 

5 Themistius (Sophonias) gives as examples of such words TAevpwvia 
(in Aetolia) and wAcupirts, Aeopavns and AcwoGerns. * 452) 7-453> 4. 


of what 
we wish to 
recollect. 


Distance 
in time 
is marked 
in our 
imagina- 
tions like 
distance 
tm space. 
Memory 
is ‘vision 
in time.’ 


Function 
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opara in- 
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so giving 
them their 
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vevpata. 
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terminately. For the faculty whereby we remember is 
that by which we perceive and estimate lapse of time. 
It is also that by which! we cognize distances in space, 
and magnitudes in general*. The mode in which we 
perceive distances in time is analogous to that in which 
we perceive distances in space: i.e. by representative 
xwwnhoews within us. We have ‘ within our minds’ a distance- 
xiynous®, i.e. one which represents or stands for the objec- 
tive distance; and so, too, we have a time-xivnots similarly 
related to the objective time elapsed. As several objective 
space or time distances are to one another, so are the sub- 
jective space or time x.vijoews, which represent them, to one 
another. But besides these xwioes, which symbolize the 
time and space distances, we have ‘in our minds’ kuvyoets 
corresponding to the forms * (et) of the objective experiences 
themselves which are projected at such distances. Now, 
if these experiences are to be properly and fully recollected, — 
it is of cardinal importance that the x.vjoers which ‘formally’ — 
represent them should be duly connected in consciousness 
with their time-xivjoes. By the aid of the latter we not 
only recall the experiences themselves but also distinguish 
experiences which may be intrinsically similar. If two non- 
synchronous experiences have been in themselves exactly 
alike, the xwwjoets which survive the apprehension of their 
forms are exactly alike. For recollection, therefore, these 
experiences would be indistinguishable, were it not that 
they have annexed to them different time-xivjceis, by which 
they are respectively assigned to their separate positions 
in the series of past experiences. They are ‘ dated’ and thus 
saved from being confounded with one another in memory. 
The time-«ivnows, therefore, is most fruitful for reminiscence © 
if we have it to start with when we make the effort to 
remember an experience. By its close association with 
the «idos of the object or event it is of the utmost service 


* Probably émep should be read for Screp 452° 9. 

i‘ In what here follows memory is for Aristotle, what it is for Ribot, 
vision in time. 

* This is all that had been suggested by Aristotle or his predecessors 
for explaining the perception of distance. * eidn: sc. ra dvev ddys. 
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a . : Aristotle’s 
_ event itself to mind. Nor can we remember a past diagram- 


_ experience in the full sense until, besides envisaging it, matic | 
illustration 


_ we likewise connect it with its date, i.e. fix its true place of the 


in the objective time series 1. function of 
: the time- 


1 The passage in which Aristotle tries exactly to explain his assertion “”7% 
_ of the importance of ‘ knowing the time’ is 452 17-24. Biehl prints it 
_ thus: domep ody ei riv AB BE kweira, rovet rv TA* dvddoyoy yap 4 AT 
kat 7 TA. ri ody paddov thy TA 7) thy ZH rout; i} bs 4 AZ mpos Thy AB 


{ for reviving this eidos in consciousness, and recalling the Note on 
: 


4 €xet, ovrws 7) [Td] © mpds tiv M €yet. ravtas ovv dua kiveira. adv dé Thy 
_ ZH BovdAnrat vonoat, tiv pev BE époiws voei, dvri O€ trav Ol ras KA voei* 
 adrat yap éxyovow os ZA mpos BA, 
ss Gray ody Gua F Te Tod mpdypatos yivnrat.Kivnots Kal 7) TOD xpdvov, TéTe TH 
penn evepryet. 
_ The last sentence gives the clue to the meaning of this passage as 
a whole. Here no doubt Aristotle had introduced a diagram with 
- letters of the alphabet to illustrate his argument. This diagram 
_ perished. To suppose (with Wendland, p. 13) that the diagram given 
by Themistius (Sophonias) may be the one given by Aristotle himself is 
impossible, for the simple reason that it would have committed Aristotle 
to a geometrical blunder. The diagram, however, having been lost, the 
letters were easily corrupted. The MSS. differ widely in recording 
them. To reconstruct Aristotle’s figure we must divine his meaning 
first from the remainder of the context. The hazards of this are 
_ apparent. Yet it is indispensable, and needs no apology. There would 
e be some satisfaction in introducing tolerable sense (even if merely 
_ hypothetical) into a passage which as it stands has for ages baffled 
_ commentators. The cardinal thought in our passage is that of 
- mnemonic representation. As usual Aristotle thinks of one sense 
_ in particular—the sense of sight—while speaking of the procedure of 
_ reminiscence in reference to all sensible experiences. Like Ribot he 
holds that memory is (primarily and chiefly) vzs¢on tn ¢éme. 
Having asserted that we distinguish longer and shorter times by the 
organ whereby we cognize different peyée6n, he briefly indicates how this 
is done, and restates his theory of perception, as basis of his theory of 
memory, by representative analogy or similarity. 
_ That which in the ‘ outer world’ consists of spatial objects in spatial 
 telations (ra peyada kal wéppe) is, as perceived, represented ‘internally’ 
by xeyjoers—psychical affections—which are (a) similar, i.e. ‘analogous’ 
_ to the objective experiences, and (4) related to one another as the latter 
are to one another. Between the outer or objective sphere and the 
<a inner or subjective which thus represents it the parallelism is complete. 
_ Therefore, says Aristotle, what difference does it make whether the 
_ mind moves in the inner or kxows in the outer sphere? In virtue of 
_ the identical proportions, the ‘moving’ in the one zs the ‘knowing’ 
in the other. Applying what is thus said of perception to the ex- 
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§ 46. A person may erroneously think that he remem 
bers, fancying that there is a time-mark or date affixecd 


planation of memory and recollection, he proceeds: In the innes 
world of memory events and objects no longer perceived have theiii 
clin and droornpara (distances in time or space) depicted in imaginay 
tion. There are within us cuwyoes representing even¢s and others alseo 
representing the ¢imes of these events. Ifthe ‘same’ event has occurreed 
iwice in our experience distinct memory would require that its inner e/don 
should be connected with different time-«ivjces, respectively analogous 
to the real time-droornuara. Thus the same ¢idos of an event may, by 
being associated with different time-xiwyoes, be capable of recallingg 
different portions of past experience ; whose difference, however, would 
not be remembered but for the distinct time-kwjcers conjoined with ii 
in relation to each portion. In accordance with these preconceptions 
of Aristotle’s meaning I write the passage as follows: éomep ody ei rnp 
AB BE xweirat, rovet [? voet] ryv CAL) TA’ avddoyov yap 7 AT TA—ri ovis 
paddov ryv AY TA 4 thy AZ ZH qoei [? voet]; 7 (ort) as 7 AB (BE) mpoi 
tiv ALTA, otras 7 O mpos my I* ravras obv dua xweira. ay dé ry (AZ) 
ZH BovAyrat HOH viv me (AB) BE Spoiws voet, avtl dé ray O, I, Tang 
K, A, voei* atrat yap EXovow as AB (BE) Tm pos AZ ZH. érayv ovy dpa Keres 
2 H The figure was, as I take it, somewhat lik« 
this, In this triangle, divided ‘ similarly, 
AB BE stands for the eédos representing 
either the objective event ATTA, ov the simii 
lar event AZ ZH. But na ait therefo 
the two are distinguished by the differem 
time-marks associated with their commo? 
eiSos. When, therefore, AB BE stands foo 
ALTA it has the time-xivyows ©, corresponding 
to the objective time 1; when it stands for AZ ZH, it has the timee| 
mark K corresponding to the objective time A. The time-marks ano¢ 
objective times cannot be represented in the same geometrical diagrarm 
with the eidos and the objective events; because their déstinguishini 
functions would thus be lost, and the question ri ody paAXov would ree 
main unanswerable. Premising this, I translate: ‘ As, therefore, thii( 
mind, if it soves subjectively through AB BE, £zows (the objectivi) 
event) ATA, since AB is to BE as AT is to ra, why does it in fact 
know AI TA rather than AZ ZH? (The answer is): because as Ail 
(BE) is to AT (TA), so is © (the subjective time-mark of the former) too, 
(the objective time of the latter). Hence the mind moves in ¢hese linee 
(viz. AB BE, AI TA) simultaneously (i.e. it moves subjectively in thi 
former, ahisciively in the latter ; or while moving in the one it Anowt 
the other, according to the ieee laid down in 452» 13 rim ow 
Gvoiver xrd.). But if a person wishes to think (not of AT TA, but) o0 
AZ ZH, his mind moves as before (émoiws) in the representative eidoss 
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to the ¢dvracya before his mind. The contrary error is Conditions 


of genuine 


impossible. A person who really remembers something, nemory. 
cannot delude himself into thinking that he does not re- Memory 


and remi- 


member this. One cannot remember without being clearly niscence 
conscious of doing so, and indeed remembering consists 


their 


differences. 
essentially in such consciousness, i.e. the recognition of the Remi- 
é e e 3 nis Cc 
image of a past experience as an image of the experience ji Gice 4 


which it represents and which was therefore ours. The time- process of 
xiynots may be definite or indefinite; but even the latter hature of | 


is sufficient for genuine memory. By its help a person is yee Pre 


able to think and say that he vemembers something as 
having taken place, though he cannot tell zwhev it did so. 


Such is the account of recollection or reminiscence. It 


_ differs, we must observe, from memory in two respects. 
_ First, the latter is chronologically the frzus, and logically 


the presupposition of the former. Secondly, while memory 


_ belongs to many of the lower animals, recollection belongs 
~tomanalone. The reason of this is that it is, or involves, 
-asort of inference. In recollecting a person proceeds from 
a $dvracua before his mind to some other which he wishes 
to recall. That which he has presents a problem to be 


solved. He first reasons that it has conditions—viz. the 


circumstances under which it was generated. The major 
premiss in such inferences is that every ¢dvtacpua of a cer- 


_ tain sort is to be connected with, and explained by, a past 
: experience. The minor is: thisis such a ¢dvracwa. Having 
_ concluded thus, he proceeds to seek for the experience from 
_ which the @dvracya is derived—to trace the history of the 
_ avtacpa and determine its date, or the circumstances when 


it first arose}. This mental process belongs only to those 


lines AB BE, with this difference, however, that instead of also moving 
as before in OI it moves in KA (i.e. kuvetrat pev thy K, voet dé thy A), 


_ For these (K, A) are to one another as AB BE to AZ ZH. When, 


therefore, in this way the subjective xyjaets of the experience and of 


_ its time concur, then, and only then, one actually and fully remembers.’ 


See Hermathena, No. xxv. pp. 459-66; Oxford Trans. of de Mem., 
notes ad Joc. 
1 5 dvapipryoxesOai eotw olov avddoyopds Tis Ore yap mpdrepov 


> e] cal 
_eidev 7) HKovcev 7} Te ToLOVTOY Emabe, ovAAOYi{eraL 5 dvapiuyyncKdpevos, Kai 


Y 2 


That 
memory 
and. remi- 
niscence 
involve a 
corporeal, 
and not 
merely a 
psychical, 
process, 
shown. 
(a) We 
continue 
involun- 
tarily 
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who are capable of rational deliberation ; for such delibera:- 

tion also is or involves a sort of inference’. | 
§ 47. Memory, like every function of the xown aicOnous 


and of aicOnots generally, involves a corporeal as well as 
a psychical process. Recollection, too, the search fon 
a missing idea, involves a corporeal process. This is provecd 
by (a) the bodily discomfort caused by fruitless and pers 
sistent efforts at recollection; and (6) by the fact thaut 
sometimes even after giving up the attempt to recollecs 
a person suddenly remembers what he failed to recall wher 
he tried. The explanation of this can only be that, afte: 
the voluntary effort has been given over, the process whicl 















gor otoy Cnrnais tis. Tovro & ois Kal rd BovAeuTiKdy Umdpyxet, Pvocer pdvoris 
ovpBéBneev (453% 10-13). 
1 guddoyopuds is a term wide enough to include not only deductivee 
reasoning—the element of which involved in dvdyynors, though funda: 
mental, is slight—but, also inductive with the process of reasoning from 
particulars to particulars. This last is especially what takes place ira) 
the Cirnots of recollection, when we proceed ‘discursively,’ turning oun 
minds, so to speak, hither and thither, from point to point, until we have 
covered the area within which we think the missing idea is to be foundi. 
That it zs somewhere in this area we deduce from the nature of the 
gavracgpa or idea which prompts the attempt to recollect. Ifwe did noo 
make this deductive step at first : if i. e. we did not feel that we remembezt 
and can, if we try, perhaps recollect, we should not make the effort ati) 
all. Sir William Hamilton errs by taking ovAAoyiopds here as merely =| 
syllogism or deductive reasoning (dmddeés). Aristotle by referrings| 
avapynors to the deliberative faculty, 76 BovAeurixdv, shows what he meanss, 
The function of the latter faculty is to analyse the conditions of a rédoos 
(believed possible, and regarded as desirable) until ra mpds rd réXose, 
the means, are discovered ; whereupon, if we are satisfied with them,, 
we proceed to mpagis. Cf. Z. MV. 1112 12-21 Bovdevdpeba 8S od repull 
TOV TEAOY, UAAG TeEpl TY mpds Ta TeAN ... "AANA OEpevoe Tédos TL, Tas Kar 
Ova Tivey €orat oxomovct... ews dv EX\Owow én Td Wp@Tov atrioy, 0 ev ri 
evpemet Exxaroy eoriv’ 6 yap Bovdevdpevos Corke lyretv kat dvadvew Tow: 
eipnpévov tpdtov Homep Sidypappa. Thus the (yrnots, which from thee 
end analyses the means in the case of Bovdevors, proceeds, in that oof 
avapynots, to analyse from the @davracyua (whatever starts us off thinking») 
the conditions in which it originated, i.e. to remember the event whick! 
is related to our ¢dvracua. The explanations given by Themistius: 
(Soph.) and other old commentators may be disregarded. | 
* It may be mentioned here and should have been stated “ti 

1 

r 

| 

| 
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that all xwyoes properly belong to body, and only metaphorically, on 
kata ovpBeBnKds, to puxy. Cf. de Anima, i. 3. 406% 11 seqq. 
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= 
_ it set up still continues, and that this process is one which trying to 


° . recollect 
goes on in the body. Such persistence of a corporeal oo her 


process independently of, or in spite of, the will is not we have 
4 : ; acy made up 
uncommon in persons of the ‘melancholic’ temperament. our minds 


_ Just as one who throws a stone cannot by a mere effort re oe 
: z ryl 5 
_ of will stop its course when once it has left his hand, so @) Sich 


i : F a -. involun- 
one who sets the process of recollection going excites, in jars effets 


the part of the body which (as will be seen) is. the seat of sometimes 


_ memory (as of cout ate nous), a corporeal process consisting “Yee. 


of atrain of kwnoets among which somewhere the idea to be ee eas 
a e : : 
_ recalled has its own place. The discomfort above alluded caer 


; to is felt particularly by those who have much moisture oe 


_ around or in the region or seat of sense-perception!. When did not 


e..: 3 : ayer ° | expect it. 
this moisture has been set moving, it is not easily restored Tlnetra: 


to rest. It keeps on until the missing idea is found, where- ne of this 
upon or in which event it ‘finds a straight path’ for itself, a ee 


_and lapses into quiescence*. So when strong excitement ao nom 
a o~mer 
_ such as fear or anger has stirred a person, he may struggle mental 


to subdue his emotions, but they refuse to be allayed, and Phere 
mena. 


continue for a while to resist all the efforts of his will. So, 
too, it is with us when some popular air or cant expression 
has become inveterate on our lips. We endeavour to forgo 
_ the air or the expression, but in vain. It returns again and 
again, and we find ourselves humming the forbidden tune 
or uttering the prohibited phrase before we have time to 
_ check ourselves. 
§ 48. What—in Aristotle’s* theory—is the relation of the Relation 


Ss : ’ eS ae -_ 5 Of sensus 
- so-called ‘ outer’ senses to the ‘inner, or sensus communis? cy munis 


= Do processes of sense complete themselves in the special to ye 
. ; j js specia 
senses? Or is each affection of the latter something merely ences 


B inchoate and requiring to be completed in the central office Never 
really 


of the sensus communis? There are advocates of both views, cleared 
In favour of the second it may be said that the more phen 
1 wept rév aicOnrixdy rémov: is this the seat of specdal or of general himselt. 
- sense? 
2 ews dv éravedOn To Cnrovpevoy kal evOuropyan 7 Kivnoes. 
_ §& For what follows in this paragraph, cf. C. Baumker, of. ciz., 
pp. 78-82, and J. Neuhauser, Arvdstoteles’ Lehre von dem sinnlichen 
_ LErkenninissvermogen und seinen Organen, pp. 60-70. 
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narrowly we scrutinize the details of special paleeptiod thee 
more we find it dependent on the activity of the sensu 

communis. The different species of the genus which falli 

under each outer sense must, in order to be distinguishec 

and compared, come under the ken of the inner senses 
This is plain from the argument of de Sensu vii (447° 6-21)), 
where it is urged that each sensory dvvayis is capable only 
of one évépyeva at one time, and that, therefore, no one sens¢ 
can perceive more than one even of its proper objects at ont 
time. The aid of the ‘common sense’ has to be invoked! 
if any two objects, even the évavria of a single sense, such aa 
white and black, are to be perceived together. 

In favour of the first may be quoted the many passages 
in which each atcOnots is defined as a ddévajus Kpitixy, having 
under it (like each ém:orjyn) a province of its own, will 
content forms one genus, consisting of a plurality of speczess 
Such passages seem to negative the view that each speciaa 
aicOno.s is incapable of perceiving its object without the 
aid of the common or central sense. Other passages mai 
be added bearing rather on the physiological relation 
between the inner and outer senses. Thus we read! tha 
the objects of sense produce a sensation in each sensory 
organ, and the affection generated by the object remaini 
in this organ even after the object that produced it hax 
departed. We read? that the affection is in the sensory 
organs not only at first while they are perceiving, but everr 
when they have ceased to do so—in them both deep down 
and at the surface of the organ; that? there are presenta: 
tive movements (kwyoers pavracrikat) in the sensory organy 
(é€y rots aicOnrnptos). It may be urged that the affection; 
thus referred to are only physiological facts which do noi 
attain to their psychological meaning until they reach thw 
central organ and are ‘informed’ by the xow? atcdnors. O) 
we may expect it to be said, according to a passage o 
Aristotle *, that the soul has to ‘move outwards’ to them 
as in recollection, in order to impart to them their meaning: 
Yet this will not get rid of such assertions as that! 


* 459" 24-7, % 4595. 8 46298, 4 go8h 15-18. 8 426d §f 
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‘each atoc@nows has its own aic@nrév subjected to it, while 
it (the atc@novs) subsists in its organ gua organ’; and that! 
_ ‘ato@nors in all animals is engendered in the homogeneous 
parts’ (i.e. the aic@nrnpia). Moreover,when Aristotle argues 
that odpé is not the true organ of touching, but is related 
to the latter (the heart), as the external translucent medium 
is to the organ of vision (xépy), the analogy would lose its 
whole point if the pupil itself were not the organ of vision. 
Again *, Aristotle describes the stimulation of the eye gua 
diaphanous as being dpacis—actual seeing, which would 
seem to prove that in his opinion seeing has its seat zz the 
pupil, not merely that it is effected through it. The passage® 
in which he draws a parallel between 6 éd@adyds and 76 
(sov, making the éyis of the former answer to wvx7 in the 
latter, while the eyeball corresponds to the copa, seems to 
point to the same conclusion ; especially when he adds the 
remark that as the eye is the xépn plus visual power (és), 
so the wox7 and the cépa make up the ¢gov*. Thus it would 
seem that seeing completes itself in the eye, not in the 
central organ; from which it is of course permissible to 
reason by analogy that the other senses do likewise. 

If, therefore, the special senses (with the exception of 
touching) have separate peripheral seats, each must have 
a kind of independent office. This, however, can only 
be a qualified and relative sort of independence. For the 
consciousness of one’s sense-perceptions and the distinction 
and comparison of the data of the different senses can only 
take place by means of the central sense, the head-office 
of the special senses, to which these are related as its 
contributors®. When, however, we inquire more closely 
into the nature of this relationship of cuter and inner sense, 
to discover how they are united while yet divided, we can 
receive from Aristotle no assurance that he had ever cleared 
up this matter even for himself. A psychology completed 


1 647% 2 seqq. 2 760" 3. 

3 412 18 seqq. 

* 413% 2 domep 6 opOadpos 7 Kdpn Kal 7 Oyis, KaKEt 7) ux Kal TO TOpa 
TO (wor. 5 469* 4-12. 


The organ, 
or bodily 
seat, of the 
SENSUS 
communis. 
Close con- 
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if not 
identity, 
with the 
organ of 
touching 
(and 
tasting). 
Connexion 
of man’s 
superiority 
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sense of 
touch. 
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on his lines might provide the answer to the question ; butt | 
he has not supplied it. 
§ 49. The clue to the organ of the central sense seemss| 
to lie in Aristotle’s treatment of the organ of the sense off 
touching. For this sense can exist without any of the otherr| 
senses (even without its modification, tasting); while none: 
of the others can exist apart from it?. Now the organ off 
touching is not what it seems to most at first sight to be,, 
viz. the flesh of the body. The mpérov aicOnrjprov of touchi 
is something in the interior. The superiority which mani 
enjoys over the other animals he owes to the fineness of hiss 
sense of touch®. This testifies implicitly to the connexion! 
between the organ of touch and that of the central sense.. 
But the connexion is directly stated. The organ by whose: 
function we distinguish white from sweet is a bodily part con-. 
nected with all the special organs of sense, but especially with. 
that of touch, on which all depend for their existence *.. Thus: 
what we were led to expect from the fact that touching isi 
the primary sense, by which animal is distinguished from. 
infra-animal life>, turns out to be true, to a considerable: 








* AI5* 3. 

2 422> 21-423> 23, 426 15 » cap& ovk eore Td eoxator aicOnrnptor: 
656° 35 otk core 76 mporov aigOntnpioy 7 oaps Kal TO TOLOVTOY pdptov, GAN’ 
évrés. The mpropv aia Onrnproy and the ¢oxaroy are the same thing looked 
at from different standpoints. 

3 421% 22, 494" 12-18. 

* 455% 22 rovro 0° dua To dmriko pddioO’ vrdpyet. 

° With this dictum of Aristotle that touch is the primary sense, 
Dr. Ogle compares the words of John Hunter: ‘ Touch is the first 
sense, because no animal that has a sense (as far as I know) is without 
it, while there are many animals without the others’; and again, 
‘Touch I call the first sense ; it is the simplest mode of receiving im- 
pressions ; for all the other senses have this of touch in common with 
the peculiar or specific; and most probably there is not any part of 
the body but what is susceptible of simple feeling or touch’ (J. H., 
Museum Cat. iii. 53, 51). Dr. Ogle resists the temptation to find in this 
view of Aristotle the theory that the higher sensibilities have been 
‘evolved by gradual differentiations of parts, originally endowed in 
common with the rest of the body with sensibility to resistance and 
temperature, both of which are included by Aristotle under touch ; in 
other words, that the remaining special senses are but modifications of 
touch or general sensibility.’ He resists this natural temptation be- 


BF 
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extent. For even if Aristotle nowhere expressly identifies 
the organ of touch with the xoiwédy (or apérov, or xiptov) 
aicOnrjpiov of perception, they are certainly for him most 
intimately associated. This central organ was the heart or 
the region of the heart. 

§ 50. Plato and Alemaeon had taught that the drain was The heart, 
the organ of intelligence’. Aristotle deliberately rejects ee 
this view*. Plato looked upon the brain as an enlarged for Aris- 


portion of the spinal marrow; Aristotle declared it to be are 


something quite different®. The brain, says Aristotle *, is central 4 
itself as much without sensibility as the blood or any of intelli 


the secretions (domep étiody Tév TepitTwpdtwv); and there- 82° (at 
least so far 


fore cannot be the cause of sensations. The connexion as the 


; : . latter is 
4 
which the brain has, or seems to have, with the eyes or dependwt 


ears proves nothing to the contrary. The xépo: from brain on ¢ay- 
* TQACLQ ). 
to eye conduct not sensory currents, but only the moisture why’ 


which, as internal diaphanous medium, is essential to the xépr. poe 
rejec 


Though he says® that a vein leads from the brain to the the brain 


ear, yet he does so with a certain looseness of expression ; ee 


for in the previous line® he had stated that there is no 
mopos from the inner ear to the brain, but that there is one 
from it to the roof of the mouth or palate. Hence in the next 
line he must be understood to refer to what he elsewhere 


cause in de Sens. ch. 4 this latter view which was held by Demo- 
critus is repudiated by Aristotle. Touch, thinks Dr. Ogle, was for 
Aristotle the primary sense; /irs¢, because it is the most universally 
distributed, no animal being without it; secondly, because by it we are 
able to recognize the four primary qualities of matter, of, cold, solid, 
Siutd—Oeppsyv, roxpdv, Enpdy, vypév. What Dr. Ogle says is most true; 
yet it is hard to suppose that Aristotle—the pioneer, in general terms, of 
the theory of evolution not only physical, but physiological and psycho- 
logical—should in this particular application of his theory, have failed 
to recognize it, or have denied its truth simply because it was a doctrine 
of Democritus. However, we have only to do with the facts as 
Aristotle himself states them. Cf. Dr. Ogle, Trans. of Arist. de Part. 
An., notes, pp. 169-70, and SENSATION IN GENERAL, § 23. 

1 All doubt on this question had vanished for Galen, thanks to the 
anatomical discoveries of Herophilus and Erasistratus. Cf. Galen. de 
Placit. Hipp. et Plat. § 644 seqq. 

2 656% 17 seqq. S652? 24 seqq. * 656 23 seqq. 

© 492 20; 6 492 19. 
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speaks of as a vein not extending to the brain, but to the 
membrane (ujvyé) surrounding this’. In this membrane 
there is a network of veins with fine and pure blood 
running through them ; while there is no blood in the brain 
itself. Dr. Ogle sums up (substantially, and almost verbally) 
as follows Aristotle’s reasons for rejecting the brain theory. 
He did so— 

‘(a) Because the brain is insensible to external mechanical 
stimulation”, If the brain of a living animal be laid bare, 
the hemispheres may be cut without any signs of pain 
whatever, and without any struggling on the part of the 
animal—a difficulty which was impenetrable to Aristotle. 

(2) Because he could find no brain or anything apparently 
analogous to a brain in any of the invertebrata except in 
the cephalopods °, the cephalic ganglia in the other animals 
having, owing to their minute size, escaped his unaided 
vision. Yet sensation was the special characteristic of an 
animal, The absence of a brain, then, from numerous 
sentient creatures, was quite incompatible for him with the 
notion that the brain was the central organ of sensation. 

(c) Because he erroneously regarded the brain as blood- 
less, as also did Hippocrates; and all experience taught him 
that those parts alone were sensitive that contained blood *. 

(zd) Because he thought it manifest to inspection that 
there is no anatomical connexion between the brain and 
sense-organs °, 

(¢) Because he believed himself to have good grounds 
for supposing another part, viz. the heart, to be the sensory 
centre.’ 


why : § 51. The same author summarizes also the reasons for 
ristotle 


adopted saa Aristotle held the heart to be the sensory centre :— 
oe ‘(a) He thought he discovered connecting links between 
of the wr the sense-organs and the heart. This he took to be 


of obviously the sense-organ of touch and taste; while the 


central : other organs were connected by ducts with itive blood- 
sense an 


intelli. | Vessels, and therefore ultimately with the heart. 
gence. 
: ~; 495° 7. ; ? 656 23 seqq., 520 16. 5 652» 23-6. 
514° 18, 656° 20. 5 514 19, § 781 20seqq., 469* 4-23. 
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(2) The heart is the centre of the vascular system and 
of the vital heat }. 

(c) The heart is the first part to enter into activity, and 
the last to stop work (primum vivens ultimum moriens) ; 
therefore, probably the seat of sensibility—the essential 
characteristic of animal life ?. 

(d) The heart’s action is augmented or diminished when 
intense pleasure or pain is felt. 

(e) Loss of blood causes insensibility. 

(7) The heart has the central position in the body, 
which seemed to fit it to be the organ of central sense *.’ 

For these reasons then Aristotle satisfied himself that 
the heart is the central sense-organ. He held that, in all 
sanguineous animals, the centre of control over the sensory 
operations is situated in this organ (sc. the heart). The 
kowov aicOntypiov, to which all the particular aicOnrjpia 
are subordinated, must be in the heart. Two particular 
senses we plainly see to converge towards it: those of 
touching and tasting. Hence we may infer that the others 
likewise do so.... Apart from these considerations, if in 
all animals the life-process is centred in this organ, it 
follows clearly that the origin of sense-perception is there 
also®. The heart is the principle of motion gua consisting 
of heterogencous parts; and of sensation, gua consisting of 
simple (=homogeneous) parts ®. 

§ 52. The heart being thus the kowdy aloOynrnpiov, the 
blood, though itself without sensation, plays a most im- 
portant part in connexion with sensation. Its vessels are 
the channels whereby sensory xivjoets are conveyed from 

* 478% 29, 4587 14. ? 479° I. 

3 666% 14 seqq., 467 28 seqq. 

4 Vide Dr. Ogle’s translation of the work On the paris of Animals, 
with his notes thereto, pp. 168-9, 172-3. His commentaries on the 
physiological portions of this work, and on the latter half of the Parva 
Naturalia, are of the greatest service to ‘mere scholars,’ whose con- 


fidence in his scientific authority is not diminished by his evidently 
thorough acquaintance with the language and writings of Aristotle. 

* 469% 4-23. 

8 647% 27 dyaykaioy 7 pév core SextiKdy dyTev tov aicOnrav, Tov 
ama civat popiav, 7 O¢ KiwyTiKoy Kal mpakTiKdy, TOY dvopotopepar, 
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sense with the special or peripheral to the central or general sense- 


the general inci s containing information 
ocean for ONAN The principal passages c g 


the media- respecting this function of the blood-vessels are found in 
a ws the third chapter of the tract de [usomn., which deals with 


sensory 


processes. the way in which, from residuary movements continuing in 
between ; ff : 
them. The the sensory organs after atc@no.s, ‘appearances arise in 


ae ive i nly i ing moments but in time 
See iDyad +4OnSciousness, not only in waking : 


in this of sleep. The residuary movements are conveyed inwards 


ne from the special organ—their origin and home, when not 
chee ‘ actualized or ‘in consciousness’—to the central organ. ‘We 
venicle 0 


sense im- must suppose,’ he says, ‘that, like the little eddies which are 


ee! for ever being formed in rivers, the sensory movements are 
only a con- processes continuous but distinct from one another... 


comitant A : ; 1 
which may When one is asleep, according as the blood subsides* and 


ey as retires inwards towards its fountain, these residual move- 
well as . stays 
further 4 ments whether potential or actual accompany it inwards *. 


Ge They are so related that, if anything has caused some par- 
At all ticular movement in the blood, some given psychic movement 
events to 


favour comes to the surface, emerging from it *, while, if this fails, 


sensory another takes its place. They are to one another like 
ve blood Certain toys consisting of artificial frogs* submerged in 


oe ee water, which rise in a fixed succession to the surface, 
cool an : 


pure, according as the various quantities of salt, which keep 
them severally submerged, become successively dissolved, 
and so release them ® from their submersion. The move- 
ment of /eat in the blood, however, interrupts the course 
of the sensory movement ®, Hence the more exact kinds 

1 461° 8, 464» 8 seqq. 

2 The potential are those which have been already in consciousness, 
but have sunk into latency, the actual are, we must suppose, the 
waking perceptions which accompany us into the land of sleep: those 
which have not yet ceased to affect consciousness, or keep occurring 
up to the moment when sleep supervenes. 

5 461» 14 e& adroit, SC. Tov aiparos. 

* domep ot menAacpévor Bdrpayot of dvidyres ev tH VSatTe TyKopEvov Tod 
adds. Some well-known invention—possibly for the amusement of chil- 
dren—of the time is referred to. So Kant refers to Vaucanson’s ‘ duck.’ 

® For the function of the blood in disseminating kunoets, cf. Plato, 
Lim. 70 A seqq. and § 18, p. 271 supra. 

* 656? 5 exkdaret yep i) Tis év TO aipars Oepydrnres Kivnors Thy alc OnriKyy 
e€vépyevay. 
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of sensation are necessarily conveyed through the parts 
which have in them the purer and cooler blood}. These, 
therefore, are in the head near the brain which cools the 
blood in the small vessels that traverse the membrane 
surrounding it. Unconsciousness results from compression 
of the ‘ veins of the neck*.’ Probably Aristotle would have 
accounted for this by the interruption of the course of the 
aicOnrixy evepyera through these veins towards the heart. 

§ 53. But in the conveyance of sensory effects from the The real 
outer organs, besides the blood, another agency has to be *2"™°Y ™ 


the trans- 


taken into account, namely the ‘connatural spirit’ (oduduror mission of 
~ « ° ens Im- 
amvedpa). ‘The organ of smelling and that of hearing are pie 


mépo. which are in connexion with the outer air, and are fom - 
pecial to 


full of connatural spirit?’ The aépos of the organ of the central 
: : : : : : e organ is 
hearing terminates in the region where in some animals the Be 


pulsation of the connatural spirit,in others the process of res- the ovp- 
piration, is located‘, i.e. in the heart or the ‘part analogous®? Pra, 


For Aristotle’s curious explanation of the process of learning The pais 
co ‘ ; ‘ : connecte 
from dictation, based on the connexion of dxoy with the with the 


ctpputov mvedpa (or at least with the mvedua), see HEAR- *SS of 


ot ape : hearing 
ING, § 26, p. 120. This connatural spirit is found in all and ae 
animals. The vital heat resides in it; and its dpy7 is in ee 
the heart. also those 
connected. 


The question is how we are to understand the relation will 


between this connatural spirit and the blood in the vessels ig) |. 
contain this 


with regard to the conveyance of sensory effects from the meiya. If 


outer organs to the heart. We may understand the zépor ee 


by which the organs of seeing, hearing, and smelling are Meee 
connected with the heart to be the veins; for of the nerves Ge eae 


or their sensory function Aristotle was ignorant. But these vessels of 
some sort), 


1 He refers to the sensations of sight, hearing and smelling: ére 
dé ras dxptBeorépas tev aicOncewy Sid trav Kabapwrepov exdvToy Td aipa 
poplar avaykatoy axpiBearepas yiyver Oat, 656” 3. 

2 455>7, Such unconsciousness is to be distinguished, says Aristotle, 
from that of sleep. 

3 744% 15 & Bapnyois Kal 7 ako)... TANpets cuppiTov mvevparos. 

4 781% 23-5 6 ev ou THs akons (wopos)... 7 TO mve}pa TO OUmuTOY... 
TAUTH TeEpaiver. 


° 456° 7 seqq. 


then for 
him they 
must have 
contained 
the mvevyua 
as well as 
the blood. 
For Plato 
the ‘ veins’ 
conveyed 
air with 
the blood. 
The secrets 
of the 
origin and 
main- 


334 SENSUS COMMUNIS 


népot, whatever they were, conveyed in Aristotle’s opinion 
more than the blood’. We are told expressly that those 
of hearing and smelling are full of ocvpqurov amvetya, and 
this in such a connexion as to lead us to think that the 
avedpa is the sensory agency in them. On the other hand 
Aristotle often refers to the blood in a manner which leads 
one to suppose that he regarded it—at all events in its 
grosser form—as a mere impediment to the transmission 
of sensory impressions. It is this that, when it gathers 
around the heart in sleep, fetters rd «¥pvov—the faculty of 


tenance of Judgment”. The residual movements in the outer sense- 


life and 
sensory 
processes 
are to be 
foundin the 
ovppuTov 
TVEVG. 


organs are liberated successively? in sleep as the blood in 
these organs is diminished. The senses that are most 
exact—dxpt8éorarai—are found in the parts where the blood- 
vessels are finest and thinnest, and where the blood is coolest 
and purest, i.e. near the brain*. Thus on the whole it would 
appear—though Aristotle has not worked his conception 
out clearly—as if he conceived the sensory effects to be 
conveyed wzthk the blood, in the same vessels, but not to 
be affections of the blood itself or primarily connected 
with it, but rather with the ovudurov amveiya. This view 
seems decisively confirmed by one clause of a passage already 
quoted, xaridvros rot aiuaros éml ry dpyjv ovyxatépxovtat af 
évodout xivioces®. He had before illustrated the nature of 
the xwioes as like eddies in a stream—Sonep Tas puxpas 
divas Tas éy Tots ToTapyois ywouevas. Thus it might seem 
fairly as if the xiwnoes of sensation were small ‘purls’ 
in the blood, produced by the mvedya, as an interfering 
force; dependent on the blood, and furthered or restrained 
by it according to its temperature and quantity, but pre- 
serving a form and direction derived from and sustained by 


* In the History of Animals, 496% 30, we read émdvw 8 eiclv of amd rhs 
kapOlas mépor’ oddels & earl Kowds mépos, GANG Ota THy avvaw Séxovrat 7d 
mvevpa kal TH Kapdia diatéurovow. Plato, too, held that air passes 
through the blood-vessels. See Zim. 82 E. 

461» 27 and several other passages. 

* So I take Avéuevar, not with Neuhauser (of. céz., p. 131) as ‘losing 
their determinateness.’ 

* Aor” 18. 5 461 8 seqq. 
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the zvedua. A similar doubt affects us as to what Plato con- 
ceived to be the exact agency in the conveyance of sensory 
impressions. Are the @d€B.a, by which in the 7imaeus he 
represents these impressions as distributed through the 
body, agents of such distribution in virtue of the blood 
contained in them, or in virtue of the air which (according 
to Plato) they also contain? The former is the assumption 
made by Zeller’. Our difficulty with respect to Aristotle 
largely arises from his use of the ambiguous word xépo: to 
designate the vessels, or connexions generally, of the 
sensory organs. In some cases this possibly means nerves 2. 
In others it certainly means blood-vessels. We are unable 
to say always which it is in any given case®. At all events 
the ovudurov mve}ua was conceived by him as having its 
apxy in the heart, where also that of the blood lies. From 
this dpy7 the otpdurov avedua diffuses vital heat throughout 
the body. The ciudurov mvedua is different, of course, from 
the avedua of respiration, but takes the place of the latter 
in creatures which do not respire. It was certainly, on the 
other hand, the opinion of Aristotle that the blood-vessels 
are channels of sensory processes. On the whole it seems 
probable that, while the blood in these vessels was (as 
Aristotle himself might say) ovvatrioy, or a joint agent in 
the conveyance of such processes from the organs of outer 
to the organs of inner sense, the ovppvurov mvedya held rather 
the office of alrvov or principal agent. This becomes more 
probable the more we reflect on the importance of such 
avedya in Aristotle’s biology. The ‘energetic’ factor in 
the generation of living creatures consists of mvedua. We 

1 Plato (E. Tr.), p. 429n., cf. Plato, Zz. 65 C, 67 B, 70 seqq., 77 E. 

2 The theory of ‘ animal spirits,’ coursing along the nerves, which 
persisted so Jong even in modern psychology, dates from the con- 
nexion of mwépo: in this sense (which after the discovery of the function 
of nerves was natural enough) with Aristotle’s ovydurov mvedpa, Cf. 
p. 86, n. I supra. 

8 We must avoid the common error of supposing that Aristotle 
regarded the arteries as conveying only air. This arises from ignorance 
of the meaning of dprnpia in Aristotle, for whom it was the rpayeia 


(aprnpia) or windpipe. Besides he did not even know of the difference 
between veins and arteries in the modern use of these terms. 
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are told by Aristotle that what makes seeds fruitful is r6 
Oepyov—the ‘caloric’ which they contain. This caloric, how- 
ever, is not ordinary fire, but a wvedya, or rather a natural 
substance (vows) inherent in this tvedwa; a substance like 
or analogous to the element of which the celestial bodies 
consist. The blood is thus a comparatively late formation 
in the animal economy. The zvedua is at the very origin 
of the life process ; and for Aristotle the origin of life must 
contain potentially (in the case of animals) that of sense. 
Therefore if we could discover all the properties and 
functions of the cdudutov mved.a, we should (from Aristotle’s 
point of view) have penetrated to the inmost secrets of 
sense-perception, not merely as regards the origin of the 
peodtns or Adyos which essentially characterizes a sensory 
organ, but also as regards the means provided by nature for 
the distribution of sensory messages within the organism, 
and the conveyance of sensory impressions, from the eye 
and ear and other external senses, to the organ governing 
them ail’. The odvudurov aredpya had, for him, a primordial 
and subtle efficacy operative throughout the origin and 
development of animal existence. It was the profoundest 
cause and the most intimate sustaining agency from 
beginning to end of life and sensory power. 


1 , 4 \ a a r 
Cf. 736° 33-737" 1 mavropy pev yap ev TO orreppare evurdpyxet, Orrep Trotet 
yovrpa elvat Ta Omépuata, TO Kadovpevor Oepydv. Toito & od wip ovdé 
Ud 4 , > > A q > “ 
TorauTn Ovvapis €otiv, GANG TO éumepthapBavdpevov ev TO oméppatt Kal év 
”~ 9) , “~ bee > , i“ > a > a a 
TO appader Tvedpa Kal ev TS TrEvpaTL vats, dvddoyoy otca TO TaV doTpweY 
OTOLYELO. 
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I. ENGLISH 


Absent, the, how known, 311. 
Acid, how produced, 172. 


Actions, the notation (onpagia) of 


character, 125. 

Adam, J., 111. 

Aelian, 161, 162. 

After-images, negative and positive, 
76, 302-3. 

Air, all things reducible to, 141; not 
known as elastic medium of sound, 
1103; cause of smelling, 131; ordin- 
ary, diaphanous, 57; do things in, 
touch one another? 193; odorous, 
138; inodorous, 142; around brain 
and in thorax, 258; in general, 
soundless, 114; hot and moist, 152; 
not = void, 113; less suitable than 
water for intra-ocular medium, 85; 
carried in the blood-vessels, 334; 
soul-atoms in, 28; source of sense 
and intelligence, 105-6; of order in 
world, 209; its colour white, 65; 
that in ear has proper motion and 
resonance, 115; air and water, 
ordinary media of vision, 78. 

Air-chamber, built into ear, 114. 

Air-vessels, in hearing, 105. 

Air-vibrations, 110. 

ALCMAEON, on vision, 11-13; hearing, 
93-4; smelling, 130-3; tasting, 
160; touching, 180; sensation in 
general, 203-4; sensus communis, 
251-2; 15, 49, 81, 86, 97, 158, 237, 
260, 269. 

Alexander of Aphrodisias, 16, 30, 
68, 72, 109, 130, 136, 158, 166, 168. 

Alexis, 157. 

Analogy of odours to tastes, sensible 
and physical, 145. 

ANAXAGORAS, on vision, 37-40; 
hearing, 103-4; smelling, 137-40; 
tasting, 167-8; touching, 184; sen- 
sation in general, 208-9; sensus 
communis, 256-8; 65, 237. 

Anaximenes, his air theory revived 
by Diogenes, 258. 

Animals, large compared with small 
as regards sensory power, 103; as 
to olfactory sense, 138; the lower, 
their guide in conduct, 296; those 


BEARE 


which possess have 
memory, 308. 
Antipheron of Oreus, 294, 312. 
Apperception, synthetic unity of, 280. 
Aquatic creatures, perceive odour, 148. 
Archer-Hind, Mr., 18, 24, 46, 49, 52, 
FO” P10, Tily 149, 1875) 981; 
ARISTOTLE, on vision, 56-92 ; hear- 
ing, I1I-130; smelling, 144-59; 
tasting, 174-9; touching, 188-201; 
sensation in general, 215-49; sensus 
communis, 276-336; compared with 
Plato as regards synthesis, 276; with 
Anaxagoras and Empedocles as re- 
gards colour-theory, 65; appears to 
treat black as positive, 69; applies 
conception of form and matter to 
explain (@) relation of soul to body, 
(6) of percipiens to percipiendum, 
216-17; attributes to each aicénots 
the function of 7 own, 277; his 
confused statements as to anatomical 
connexions of organ of hearing, 122 ; 
criticizes Democritus on vision, 82 ; 
criticizes Plato on odours, 142-3, 
155-6; his principal objection to 
psychology of Empedocles, 253; on 
memory, 295; definition of payracia, 
263; his arrangement of psychic 
faculties, 203; his conception of 
natural law imperfect, 319; his key 
to distinction between physical and 
psychical, 216; his realism, 238 ; 
inconsistency as to constitution of 
olfactory organ, 243-5 ; unsteaciness. 
of expression as to true organs of 
touching and tasting, 176, 194-5; 
on biological development, 182; on 
parts of ear, 95; rejects Democritus’ 
theory of the reduction of other 
senses to that of touch, 200-13; re- 
jected naive materialism and also 
sensational scepticism, 238; essential 
point in sensation—its grasping form 
without matter, 216; odpf the me- 
dium of touch, 190 seqq.; aic@nra 
and aicénoes too small to be actually 
noticeable, 208; touch, a cluster of 
senses, with several pairs of contraries, 
189; vision not by dmoppoai, 57 ; 


time-sense, 
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constitution of visual organ, 81-6 ; 
arithmetic, derived from geometry, 71. 

Art, imitating nature, harmonizes con- 
traries, 126. 

Arteries, convey air, 5; in modern 
sense not known to Aristotle or his 
predecessors, 335. 

Artistic genius, 305. 

Association (so-called) of ideas, i.e. 
of xuwhoes, 315 seqq.; (a) by simi- 
larity, (6) by contrariety, (¢) by con- 
tiguity (in space or time), 316-17; 
surprising results of, 318. 

Athenaeus, 157. 

Atomistic theory of colours, 72. 

Atoms, Democritus’ theory of, 24; 
a stream of, = sound, 99; their infra- 
sensible qualities, 207 ; their physical 
and geometrical properties, 182. 

Attributes (contrary) of four elements, 


Auburn, 52. 
Autumn, 318. 


Bacon, R., 26, 59. 

Baumker, C., 11, 77, 113, 148, 191, 
195, 244, 245, 285, 325. 

Beast, wild (within us), 271. 

Bees, their intelligence, 123. 

Before and behind, meanings of, go. 
Beginning of train of xw7ees, a good 
starting-point for reminiscence, 317. 

Being and well-being, 178. 

Biehl, Guil., 71. 

Birds find prey by smell, 148. 

Bitterauf, C., 71. 

Black, seen by water in eye, 19; 
30, 31, 61; and white, analogous to 
cold and hot, astringent and pungent, 
50; to darkness and light, 68; ex- 
plained, 68-70; a orépyois, 68; 
the colour of earth and water, 65; 
contracts ‘ visual current,’ 51; syn- 


critic, 50,68; = rough, 31; twofold | 


explanation of, 36 ; the weakest colour, 


39- 
Blass, F., 19. 
Blending of colours, 69, 73. 
Blind ,the congenitally, more intelligent 
than the congenitally deaf, 89, 123. 
Blindness, colour-, unknown to Aris- 
totle and his predecessors, go. 

Blood, conveys «uwvjaes, 6, 106, 295, 
3323 pressure of, round heart hampers 
critical faculty, 306; its relation to 
sensory currents, 331-3. 

Bloodless animals, 148. 

Blood-vessels, conduct sensory cur- 
rents, 271, 

Blow-hole, odours perceived through, 
147. 
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Blue, deep, 33, 52, 61. 

Body, as whole, takes part in visual 
perception, 29. 

Boeckh, A., 109. 

Bonitz, H., 72, 84. 

Brain, all senses connected with, 132, 
257; brain and eye, 12; the coldest 
part, 86, 157, 243, 301; hearing and 
smelling connected with, 105, 120; 
its health in man specially provided 
for by nature, 157; organ of sense, 
for Alcmaeon, 93, 160; organ of 
sensus communis, 252; organ of 
sentiency and mind, 5; of intelli- 
gence, 131; why rejected by Aristotle 
as organ of central sense, 330. 

Brandis, 130. 

Brightness, as distinct from colour, 
51, 66, 69. 

Bronze colour, 33. 

Burnet, Prof., 16, 133. 

Butcher, Prof., 305. 

Bywater, Prof., 170. 


Callisthenes, 11. 

Caloric, 336. 

Campbell, Prof. L., 72. 

Castor oil, 173. 

Censorinus, 257. 

Central point in series, good starting- 
point for reminiscence, 318. 

Chalcidius, 11. 

Chamber of air, ‘ built into’ ear, 114. 

Change, 62; only effected by con- 
traries, 239. 

Chappell, W., History of Music, 128. 

Character, affected by music, 125. 

Chemical analysis, 4; process, Plato’s 
conception of, 173. 

Chords, Aéyot, 117. 

Cicero, on Democritus, 29; on Anaxa- 
goras, 40. 

Clepsydra, illustrates respiratory pro- 
cess, 133. 

Clidemus, 257-8. 

Clouds, colours of, 76. 

Coalescence of light with light, 84. 

Cold, its effect on odour, 152. 

Colds, effect of, on smelling, 133. 

Colours, 20; primary, 21; Empe- | 
docles on, 21; produced by mixture 
of four elements, 22; non-objective, 
25; the simple, 31; varieties of, in- 
finite for Democritus and Plato, not 
for Aristotle, 34; inconsistency of 
Democritus regarding, 35; require 
substrate, 40; Plato on, 48-54; 
qualitative gradation of, 49 ; a‘ flame,’ 
49-50; black and white—their ana- 
logues in other sensory provinces, 
50; the particular, 50-3; Plato's 
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primary, 52; of rainbow, 53, 66; 
three not producible artificially, 53; 
of the diaphanous, how produced, 
57;  Aristotle’s definitions of, 57, 
59-60; visible only in light, 58; 
not = xpoia, 59-60; Aristotle’s two 
definitions of, 60 ; its species limited, 
61; six, seven, or eight chief species. 
of, 61, 69; a movdrys Or TaO0s, 61; 
not purely subjective for Aristotle, 
63; objects of vision other than, 
64; of the four elements, 65; due to 
reflexion, 66; determined by dia- 
phanous in body, 68; confounded 
with Juminosity, 69; évavria of, 
69; generation of, from primitive 
black and white, 69; compound, 
analogous to chords, 70; _ inter- 
mediate, how produced, 70; the 
pleasing and displeasing, 7o-1; three 
possible theories of formation of 
intermediate, 70-4; list of particular 
species of colour, 75-6; contrast, 
colour effects of, 76, 77; in clouds, 
76; complementary, 76; illusions 
as to, by lamp-light, 77; colour- 
blindness unknown to Aristotle and 
his predecessors, 90; only externally 
mediated aic@n7rév which takes no 
time in transit, 153; changes of, in 
after-images, 303. 

Communion of substances, Ig. 

Comparing and distinguishing, faculty 
of, 7. 

Complementary colours, 76. 

Concha, of ear, 95. 

Concords pleasing, why, 117; formed 
of opposites, 126; perceptible by 
one sensory évépyeia, 126. 

Confluence of rays, 18. 

Connexion of «vjoes, customary or 
necessary, 283-4. 

Consciousness, 8, 252; of perception, 
explained = perceiving the subject 
which perceives, explained, 288; not 
due to intellect, 288; faculty of, 
288-9; empirical dawn of, 289; 
neglected in general by Aristotle, 
290. 

Consonance, 126, 127. 

Consonant and non-consonant vibra- 
tions, ratios of, 128. 

Contact, between organ and object 

defeats perception, 150; supposed, 
really only close proximity, 193. 

Contiguity, 316-17 (see Association). 

Continuity of substrates with dis- 
creteness of aigOnTa, 61. 

Contraries, 61; perception by, 208, 


237. 
Contrariety, 316-17 (see Association). 
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Copernican thought, the, 244. 

Cranium, rational soul seated in, 
270-3. 

Crimson, 61, 67, 75. 

Critical faculty hampered in sleep, 306. 

Cupping-glass, I10. 

Curtain (or lid) on olfactory organ, 
ESL. 

Custom, law of, in reminiscence, 
315-10. 


Darkness, 57-8; darkness a orépyats, 
58, 59. 

Data of sense for Democritus, 25. 

Date of pavracpara, 325. 

Day, vision by, 20, 22, 23. 

Dazzling, sensation of, 51. 

Deaf, the congenitally, less intelligent 
than the congenitally blind, 89, 123. 

Deliberation, 324. 

Demiourgos, Plato’s: arrangement of 
tripartite soul, 269-73. 

DEMOCRITUS, I, 7, 17, 183 on vision, 
23-37; hearing, 99-102; smelling, 
136-7; tasting, 163-7; touching, 
181-4; sensation in general, 205-8; 
sensus communis, 254-6; made 
all senses modes of touching, 24, 
200, 230; exact impressions of 
things impossible for sense, 24; his 
physical theory, 24; not named by 
Plato, 25; visual images, necessarily 
imperfect, 25; visual organ, of water, 
25, 82; inconsistently implies a 
pvots xpwparos, 25; colour non- 
objective, 25 ; vision is €upagis, 25 ; 
atoms and void alone objective, 25; 
distinguished between ‘ primary’ 
and ‘secondary’ qualities, 25; his 
visual theory criticized by Aristotle, 
25; vision by contrariety of colour, 
26; ignorance on subject of dvaxAaas, 
26, 82; conditions of perfect vision, 
26; peculiarity of his visual theory, 
26; visual theory criticized by Theo- 
phrastus, 27-9; wepi ld@v, 27; cog- 
nate things see cognates, 29; whole 
body participant in visual percep- 
tion, 29; theory of colours, 30-4; 
four primary colours, 34; colours 
infinite, 34; colour theory criticized 
by Theophrastus, 34-6; colour non- 
objective, 36, 49; on production of 
leek-green, 53, 54, 61; he and 
Plato wrong in holding kinds of 
colour infinite, 62; wrong in think- 
ing colour purely subjective, 63, 72; 
wrong in thinking vision would suc- 
ceed best 2 vacuo, 78; vision not 
(as he held) due to Eugaois, 82; 
peculiarities of his theory of hearing, 


Z% 


340 


100; criticized by Theophrastus, 100; 
by Aristotle, 114; did not explain 
odour, 137; tastes derived from 
atomic figures, 163; the particular 
tastes, 163-4; subjective variations 
of taste, 164; criticized by Theo- 
phrastus, 165-6; did not treat touch- 
ing psychologically, 183; and Aris- 
totle on question how far touching is 
involved in all sensory functions, 
230, 260; bipartite (or tripartite) 
division of psychic faculties, 254. 

Descartes, 87, 244. 

De Sensu, vii, an early essay on Sessus 
Communis, 282. 

‘ Diacritic’ effect of white, 50. 

Diagrams, geometrical, 309. 

Dialectical psychology, 6. 

Diaphanous, the, 11, 13, 35, 573 the 
vehicle of colour in bodies, 57-60 ; 
not apart from body, 59 ; universally 
diffused, 59; permeated body, 60; 
both medium of vision and vehicle 
of colour in bodies, 60; resides in 
all bodies, 68; actualized, the ob- 
jective medium of vision, 78-9 ; sub- 
jectively, within eye, 80; its function 
as regards odour, 152. 

Diaphragm, 271. 

Diares, the sun of, 236, 286, 287. 

Dictation, power of learning from, 
explained, 120. 

Diels, H., 37, 206. 

Dim-sighted by day, 20. 

Ding an sich, r6 aicOnrév a, for Aris- 
totle, 229. 

DIOGENES OF APOLLONIA, on vision, 
41-2; hearing, 105-6; smelling, 
140-1; tasting, 169-70; touching, 
184; sensation in general, 209-10 ; 
sensus communis, 258-60; on 
air round brain, 41; account of 
perception, 41 ; conditions of perfect 
sense, 41; air the source of mind in 
general, 41, 85; air in thorax, 41; 
vision by coutrariety of colour, 41 ; 
visual theory criticized by Theophras- 
tus, 42; no theory of colour, 42; 
theory of hearing foreshadows that 
of Aristotle, 105; compares man 
with other animals as to olfactory 
sense, 141; approximation to Aris- 
totle, 210; theory of memory and 
reminiscence, resemblance to Aris- 
totle’s, 259; perceived need of syn- 
thetic function, 260, 269. 

Discernment of light from darkness 
differs from seeing some particular 
épatéyv, 288. 

os or harmonious sounds, 
108, 
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Discrepancies in Aristotle, 244. 


Discreteness of aic0n7a with continuity 
of their substrates, 61. 

Discrimination, not absolute separa- 
tion, 40; of heterogeneous sensibles, 
how effected, 277-82. 

Dissection, practised by Alemaeon, IT. 


Dissonance, 128. 
Distance (and magnitude), how seen, 


29, 39, 320; its effect on articulate 


sound, 116. 


Distinguishing and comparing, faculty 


of, 7. 


Divination by victims, 272. 
Division of continuous and discrete 


quantity, 61; improper or indirect, 
61; of aicénrd, not infinite, 62. 


Doppelganger, an effect of ‘ reflexion,’ 


Dove-cote, Plato’s simile of, 266. 
Dreams, 46; Democritus on, 2553 


Arist. on, 299 seqq.; ‘this is only a 
dream,’ 306; governed by laws of 
association of Kiwnoes, 306; con- 
nected sometimes with external or 
other experiences not part of dream, 
307; the dream proper defined, 302, 
307; summary account of, 305-6. 


Drowsiness, 301. 
Dry, the sapid, 151, 152. 
Dryden, 305. 


Ear, the, for Alemaeon and Empe- 


docles not a mere channel, 94; air- 
cell in, 79; inner and outer, how far 
distinguished by Empedocles, 96 ; 
musical, not. needed for harmonic 
theory, 127; the mental, 319. 

Earth, condition of touch and of the 
tangible, 48; black, 65; dry, 153; 
how far contained in aio@nrnpia, 248. 

Echo, 28, 104, 113, 

Elements, the four, 44; their colours, 
65; inodorous fer sé, 142; because 
tasteless, 152,176; doctrine of, held 
by Empedocles followed by Plato 
and Aristotle, 237; the same in 
aic@nra and aic@nrnpia, 239; those 
within the body perceive those with- 
out, 253. 

Emanations (and pores), 17,18; slow 
and confused, 32; altered by air, 
32, 49- 

Emergence of «ivjoes into conscious- 
ness, 295. 

Emission theory of light, 77. 

EMPEDOCLES, on vision, 14-23; 
hearing, 95-9; smelling, 133-6; 
tasting, 161-3; touching, 180-1; 
sensation in general, 204-5; sensus 
communis, 253-4; knew of crystal- 
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line Jens, 10; like perceives like, 14; 
doctrine of four elements, 14; aépos 
and dndppoat, 14; primary colours 
(two or four?), 15; lantern simile, 
14-15 ; like Alcmaeon, a physician, 
15; his theory of vision and Plato’s, 
18, 46-8, 49, 54, 573 held that 
light travels, 58, 59; Empedocles, 
Anaxagoras, and Aristotle, views on 
colour, 65; Aristotle rejects his 
theory of light travelling, 77, 80, 
81; on vision criticized, 83; his 
explanation of yAavedrns, 85; agrees 
with Alemaeon on hearing, 94; the 
xwowy within the ear, 95; differs 
from Alemaeon on hearing, 97; 
Theophrastus asks, ‘How do we 
hear the cwdwy itself?’ 97; theory of 
smelling criticized by Theophrastus, 
134; his theory of dmdppo.a as to 
touching and tasting unsatisfactory, 
161; on tastes, criticized by Aris- 
totle, 174; his theory of touching 
criticized by Theophrastus, 180-1, 
201; his theory of fvpperpia, 233; 
forced to recognize Adyos as true 
gvots of bodies, 240; theory of 
temperaments and genius, 253; no 
doctrine of synthesis, 253, 260, 269. 

Empirical psychology, i, 3, 8. 

Energy, exhaustion and repair of, 300. 

Engelmann, 104. 

Enthusiasmus, divination by, 273. 

Epicurus, 7, 17, 18. 

Epistemology, 214. 

Equal, the, a branch of the ome, 127. 

Erasistratus, 5, 329. 

Error, 4; of sight and of inference or 
judgment, go. 

Euripides, 12, 256. 

Eustachian tubes, 95, 121. 

Evaporation, fumid, 243; from food, 


301. 

Expectation, 264. 

Experiments, 4. 

Eye, as optical system, 9; a mirror, 
10; outgrowth from brain, 12, 86; 
constitution of, 19; differences of, 
19; gleaming, 21; best constitution 
of, 23; its essential feature for Demo- 
critus, 24; ‘duplicates itself’ when 
moved, 64; compared by Empe- 
docles to lantern, 15-16, 83; the 
embryonic, over-moist and over- 
large, 85-6. 

Eye-ball, displacement of, 
double vision, 306. 


causes 


Faculties, higher, depend on lower, 


3°9- 
Faculty, comparing and distinguishing, 
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7; judging and controlling, 303; 
the central, normally seconds reports 
of special senses when uncontra- 
dicted, 306. 

Falsehood, 4. 

farbenlehre, Aristotle’s, 69. 

Feeling, 270; no single term for, 
in Greek, confused with cognitive 
aigOnots, 273-4. 

Fenestra ovalis, 96. 

Fever patients, their hallucinations, 
303. 

Fiery element, not our fire, 64. 

Fifth, in music, 129. 

Figure, of atoms, 36, 182; geometrical, 
297» 309- 

Fire, intra-ocular; ro, 33; 13, 18; 
smaller destroyed by greater, 22; its 
atoms spherical, 32; three fires con- 
cemed in vision, for Plato, 46, 
48; kinds of, for Plato, 65; visible 
in darkness, 57, 64; visual organ, 
not of, 82-3; extinguishable, not so 
light, 83; by it in organ of touch 
we discern hot and cold, 240; how 
‘far contained in aioOnrnpia, 248. 

Fishes, in Acheloiis, 118; voiceless, 
119. 

Five senses, I, 2, 207. 

Flame colour, 34. 

Flesh, need of,as medium of sensation, 
192. 

Fluid and solid, Igo. 

Forgetfulness, total, 318. 

Forgetting, Plato’s definition of, 259, 
264. 

Form, ranks higher than matter, 219; 
implicitly universal even in percep- 
tion, 224. 

Forward and backward, meanings of, 


oO. 
Hotes Sir M., on olfactory function, 
1333; on odours, 143; on taste, 160, 
Four elements, 18. 
Fourth, in music, 129. 
Freudenthal, }., 292, 2903, 294, 310, 


313- 
Frogs, artificial, illustration from, 332. 


Galen, 5, 25; agrees with Aristotle 
that light does not travel, 59, 95; 
approves Plato’s three dpxai of Yuxq, 
275, 329. : 

Gas, our idea of, represented by anp 
or xamvds, 149. 

Gellius, A., 102. 

Generation, 335. 

Genus, divisible only into species, 
which are finite, 61; a discrete 
quantity, 61, 217. 

Geometrical qualities of atoms, 37. 
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Geometrical diagrams, their function 
in thinking, 309. 

Gills, odour perceived through, 147. 

Glaucous, 52. 

Glittering, 51. ; 

Goethe, Farbenlehre, 18, 48; his 
theory of colour like that of Aris- 
totle, 69. 

Gold-colour, 33. 

Golden-yellow, 52, 61, 75. 

Gong (or trumpet) within ear, 95, 97- 

Gorgias, colour theory of, 21, 473; his 
definition of colour rejected by Aris- 
totle, 77: 

Grave or shrill, 108. 

Green, 31; Democritus’ account of, 
32; of growing fruits, 34. 

Grey, not explicable by Empedocles, 
22, 52, 61; is white compared to 
black, black compared to white, 70, 


75+ 
Grote, G., I10, 273. 


Habituation, 315 (see Custom). 

Haeckel, 101, 104. 

Hallucination and illusion, visual, 

1-2, 

Halo round lamps, 67. 

Hamilton, Sir W., 318, 324. 

Hard-eyed creatures, their perception 
of colours, 145. 

Harmonics, 125. 

Harmony, of spheres, 109, 110; of 
sounds, 108, 

Hayduck, M., 150. 

HEARING, psychology of, 93 seqq.; 
Alcmaeon on, 93-4; Empedocles, 
95-9; Democritus, 99-102; Anaxa- 
goras, 103-4; Diogenes, 105-6; 
Plato, 106-11; Aristotle, 111-30; 
medium of, 47-8; due to air within 
ear, 93 ; Alcmaeon on, 93-4; a mode 
of contact, 99; like perceives like, 
98; ‘conditions of perfect, 100, 105, 
119-21; a mechanical sense, 101 ; 
immediate stimulus of, ToI-2; au- 
ditory motion propagated to liver, 
according to Plato, 106, 275 ; ethical 
worth of, 110-11; psychological 
worth of, 111; sense of, a peadrns or 
Adyos, 116; analogy of, to touch, 
116; man’s sense of, compared with 
that of lower animals, 121; more 
important than seeing for intellectual 
development, 123; biological, psycho- 
logical, and ethical worth of, 123-5; 
hearing gives knowledge of uni- 
versals, seeing of particulars, 123-4; 
affects emotional temperament, 124; 
air-cell in ear, 242, 257; organ of, 
93, 95, 99, 103, 105, 106 seqq., 
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113 seqq.; ob7ect of, 94, 95, 99 seqq., 
104, 100 seqq., III seqq. 

Heart, organ of sentiency, 5, 132; 
Aristotle’s conviction of this con- 
firmed by certain doctrines of Plato, 
170; organ of touch and taste, 178, 
194; its heat, 243; directly com- 
municates with lungs, 260; centre 
both of movement and of sensus 
communis, 300; heart v. brain as 
organ of sensus communis, 329-31. 

Heraclides, vibration theory of sound, 
110. 

Heraclito-Protagorean 
scepticism, 54-6. 

Heraclitus, 4; eyes better witnesses 
than ears, 89; on odour, 149, 169; 
used #50vn = odour, 170; his mavta 
pel, 213, 237, 269. 

Hermathena, 113, 323. 

Herophilus, 11, 329. 

Hippocrates of Cos, 12, 269; held 
brain to be bloodless, 330. 

Hippocrates, pseudo-, 94. 

Hobbes, 294-5 ; ‘alter ego of Aris- 
totle’ as regards memory and associa- 
tion, 310, 318; illustrates efforts of 
reminiscence as a sort of hunt, 318. 

Homer, 265. 

Honey, 174. 

Horace, 89. 

Hot and cold analogous to white and 
black, pungent and astringent, 50. 

Hound, following scent, 135. 

Hunter, John, on primariness of sense 
of touch, 328. 

Hypermetropic vision, 91. 

Hypozoma, odours perceived through, 
147- 


sensational 


Tdeas, ‘ association’ of, 267, 315 seqq. 

Ideler, J. L., AZeteorologica, 25, 84. 

Illusions of touch, the ‘crossed fingers,’ 
89, 201, 304; of sense, not the 
‘special,’ but the ‘common,’ go; 
of sight, 90; faculty of, 302; two 
assumptions explain those of dream- 
ing, 303; strong emotion renders 
liable to, 303; of movement, 304; 
of memory, 322. 

Image, visual, 10; not reallyin mirror, 
a5; seeing due “to, <3 ‘Alters, 
positive and negative, 76. 

Imagination, I, 7, 251, 2633 pro- 
ductive and reproductive, 263, 290, 
305; effect of pathological states on, 
305 ; ‘ poetic,’ 305; active at night, 
in sleep, 305. 

Impressions, residual, stimulate sense 
like aio@npara, 304; mmnemonic, 
physical character of, 310. 
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Inconsistency, Aristotle’s (real or ap- 
parent), respecting éop7, 154-5. 

Inhalation, condition of smelling, 138, 
150. 

Inhibitory movements, 295. 

Inodorous, the four elements, 142; 
substances, also tasteless, 152-3. 

Inspiration, 272-3. 

Intangible, meanings of, 196. 

Intelligence, seizes the universal, sense, 
the particular, 224. 

Interests, association of, 268. 

Intermediate grades (of colour, &c.), 
serve as contraries to either extreme, 
70; colours, 70. 

Intoxication, its effect on vision, 91. 

Invariabieness of sequence in woes, 
315. 

Invisible, the, in what sense object 
of seeing, 57. 

Iris, around moon, 77. 

‘Irrational’ combinations of blacks 
and whites, 70. 


Judgment, the comparative, 278; 
overpowered in sleep, 302. 

Juxtaposition theory of colour com- 
position, 69. 


Kampe, F. F., 1483; on sensus come 
munis, 281. 

Kant, 244, 280. 

Keats, 318. 

Keen sight, 20. 

Kelvin, Lord, 247. 

Kind, differences of, merged in differ- 
ences of degree, 206. 

Knowing, a property of matter, 3. 

Knowledge, 6. 

Kock, T., Cam, Att., 157. 

Kritias, 269. 


- Laconian hounds, 121. 


Lantern, simile, 19. 

Latency, of xujoes, 295. 

Law, mechanical, 315; in remini- 
scence, laws of similarity, contrariety, 
and contiguity (in space or time), 
316-17. 

Leek-green, 33, 52, 61, 67. 

Leibniz, 207. 

Lens, crystalline, 9, 10, 20. 

Leucippus, 24, 29. 

Lid of eye, its analogue in olfactory 
organ, 146. 

Life, definition of, 217; 
and animal, 222. 

Light, 57-8; does not travel, 58, 
153; not=fire, not a body, but a 
‘presence, not an emanation, 58; 
=colour of diaphanous, 59, 793 


vegetable 
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the entoptic, 64; rays of, proceed in 
straight lines, 65; required within 
the eye, 85. 

Like, perceives and knows like, 18, 
24, 209. 

Liver, the, a mirror, 272. 

Living bodies, 217. 

Locomotion, connexion between 
a of, and mediated perception, 

Locrian Timaeus, 170, 

Lost, portion of Aristotle’s work on 
sound, 129-30. 

Lucretius, 74,77, 135, 200, 258. 

Lungs, drink passes into (according 
to Plato), 5, 115, 260. 

Lustre, a ‘sort of colour’ in in- 
determinate bodies, 60. 

Lyncean eye, Aristotle’s conceived 
equivalent for microscope, 74. 


Madness and genius, 305. 

Magnet, 181. 

Magnitude (and distance), how seen, 
29, 39; invisible, 73, 236. 


| Man, his superiority in touch, 178; 


causes of his superior intelligence, 
200-1, 328. 

Marrow, spinal, 270, 329. 

Mathematical facts easily remembered, 
317; knowledge of harmonics, pos- 
sible without musical ear, 127. 

Matter, a mere negative, 219; and 
form, inseparable, save by abstrac- 
tion, 218. 

Measure, of melodic series, the octave, 
129. 

Media, of sensation, 7; medium of 
vision, hearing, smelling, 78; in- 
ternal, 241 ; external, connected with 
internal, 242; air and water, sole 
extra-organic, 246. 

Mediation, difference between touch 
and other senses regarding, 193. 

Medium, of sensation in general, 8, 
237-8; of vision, 57-60, 78-9; of 
colours, itself colourless, 78; of 
taste, tasteless, 79; of odour, in- 
odorous, 79; of sound, soundless, 
79, 115- 

Melancholia, 305. 

Melancholic (temperament), 325. 

Membrane (tympanic), 96, 115. 

Memory, 1,'7 ; and reminiscence, 250, 
256; Parmenides on, 258; of chil- 
dren and aged persons, 259, 263; 
Plato’s definition of, 264; illustrated 
by wax-block, 264-5; conditions of 
good, 265; and expectation, pleasures 
of, 296; retentiveness of, compatible 
with dullness, 307; distinguished 
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from perception and expectation, 
308; organ of, 308; definition of, 
308-9, 312-13; organ of = that of 
cognition of time motion and magni- 
tude, 308; a fis it) maBos, 309, 313; 
its pavracpa, relative, 310-11 ; why 
lower animals have, 309-10; not 
a function of pure intellect, 310; 
defective, causes of, 311; confusion 
of, with imagination, 311-12; both 
posterius and prius of reminiscence, 
314; is ‘vision in time,’ 320; illu- 
sions of, 322-3. 

Metaphysics, 2. 

Method, scientific, 4, 6. 

Microscope, want of, 5. 

Milk, 318. 

Mirror, the eye a, 25; the liver a, 
according to Plato, 272. 

Mirroring (in pupil), 82. 

Mirrors, why they do not ‘see,’ 29; 
small, reflect colours, not forms, 66. 

Mist, 318. 

Mixture, of bodies, 19; of black and 
white, 69; needed for nutriment, 
177; of elements in blood, 253. 

Mnemonic art, 312. 

Mnemosyne, 265. 

Modes, of music, 125. 

Moist, the sapid, 151-2; in tasting, 
176. 

Monadic units, 71. 

Movement, how seen, 39; in dia- 
phanous, not local, 78; its centre = 
that of sensus communis, 300; that 
of sound, local, 112; that in sleep, 
not remembered, 301; sensory, in 
the biood, illustrated, 332. 

Mullach, F. W. A., Democritus, 21. 

Musical ear, not required for harmonic 
theory, 127. 

Myopic vision, 91. 


Names, recollection of, 319. 

Natural law, less rigorous in sphere 
of mind, 319. 

Naturalness, an effect of custom, 319. 

Nature, second, custom is, 316. 
Nerve-system, sensory and motor, un- 
known, 5; optic, 10, 86; blood- 
vessels function for, 106, 271, 333. 

Neuhauser, J., 244, 325, 334. 

Night, vision by, 20, 22, 23. 

Notes, some musical, begin many 
tunes, 319. 

Nut-brown, 34. 

Nutrient things tangible, 177. 


Object, of hearing, 98 ; of vision, 48; 
relation of, to organ as agent to 
_ patient, 213; of sense, 7; of smell 
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and hearing travel in media, 78, 
153. 

Observation, 4. 

Occiput, vacant or contains only air, 
114. 

Octave, 109, 117, 127, 128. 

Odour,Alcmaeon on,132; Empedocles, 
135; Democritus, 137; Anaxagoras, 
138-41; Diogenes, 140-1; Plato, 
141-4; Aristotle, 151 seqq. ; rela- 
tion to savour, 153; has heating 
power, 153; travels, 153; not fumid 
or other evaporation, 154; of flowers, 
156; of brimstone and charcoal, 
156; not nutrient, 158; stands 
‘midway between’ objects of touch 
and taste, and objects of seeing and 
hearing, 158; a ‘dyeing’ or ‘ wash- 
ing’ (Ba? 7} mAvats), 158; essentially 
of fire, 243; divisible only into 
pleasant or unpleasant according to 
Plato, 142; this contested by Aris- 
totle, 155-6; all either ‘vapour’ or 
‘mist,’ 142; belongs to intermediate 
condition of air or water, 142; by 
man perceived only in connexion 
with pleasure or pain, 144; the 
pleasure of, compared with those of 
sound and colour, 144; distinguished 
by man imperfectly as colours by 
‘hard-eyed’ creatures, 144; sensible 
and physical analogies of, to taste, 
145, 151; the particular, 145; cap- 
able of classification, 155-6; in one 
aspect parallel to savour, in another 
not, 156; pleasant (@) per se, (é) in- 
cidentally, 156; relative to health, 
156-7 ; some not related to appetite, 
156; man perceives not so well as 
lower animals, 156; pleasant, not 
injurious, 157 ; odorous bodies, 135. 

Ogle, Dr., 86, 146, 147, 328-30. 

Olfactory apparatus, 131; sense in 
whom keenest, 133. 

Olympiodorus, 169. 

Olympus, music of, 125. 

One, the, generically, specifically, 
numerically, 233. 

Optic nerves, Io. 

Order, of atoms, 36; of «uwjoes corre- 
sponds to objective order of events, 
315. 

Oreus, Antipheron of, 312. 

Organ, of vision (see VISION, HEAR- 
ING, &c.). Can each special, without 
organ of sensus communis, have 
sensation ? 85, 325 seqq.; of sense, 
a mean, 196; illustrated, 233; no 
vectprocal action between it and 
object, 234; no organ consists of 
one single element but of all four, 
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239, 248; of sense, general definition 
of, 289 ; merely channels for Demo- 
critus, 24; large organs perceive 
large and far-off objects, small per- 
ceive small and near objects, 103 ; 
instrument merely of soul, 106, 261; 
Situated éml mépwy, 122; formed of 
OpoLopeEph, 240; 
Ossicles of ear, unknown, 96. 


Painters, colour effects, 72. 

Painting and music, 126. 

Palate, 329. 

Panzerbieter, F., 170, 2509. 

Parallelism of sentient soul and its 
parts, of animated organism and its 
aigO@n7npia, 215-17. 

Parmenides, theory of memory, 258. 

Parthenius, 30. 

Parva Naturalia, preliminary essays 
on psychological subjects, 244. 

Past, the, how known, 310. 

Patchwork, character of the 
totelean works, 155. 

Perceiving ¢hat one perceives, 288-9. 

septs, actually and potentially, 

a. 

Perception, its essence, for Demo- 
critus, 24; for Diogenes, 41; of 
colour, 63; externally mediated, in 
connexion with development of loco- 
motive faculty, 88; by contraries, 
(Alcmaeon, Heraclitus, Anaxagoras), 
103; of distant objects, man inferior 
in, 121; not distinguished by ancient 
Greeks from sensation, 202; ‘in- 
sensibles,’ 207; not always in one’s 
power, 229-30; essential conditions 
of, 238; visual, two aspects of, 
288-9 ; by special senses, suspended 


Aris- 


during sleep—Aristotle’s seeming 
inconsistency, 307; representative, 
321. 


Persistency, of swvnoes in organs, 
291 seqq., 302. 


Phantasmata, 46; mnemonic, two 
aspects of, 311. 

Philippson, L., 80, 93. 

Philolaus, 10g. 

Philoponus, 197. 

Phonograph, illustrates power of 


learning from dictation, 120. 
Phosphenes, 10, 64, 82~3. 
Phosphorescent things, visible in dark- 

ness, 57, 64. 

Physical qualities of atoms, 37. 

Pindar, 198 z. 

Pitch and purity of sound, 102, 108. 

Plants, why they have not aiabnars, 
226; why destitute of intelligence, 


259- 
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PLATO, 5-7, (Alcib. i) 103 his theory 
of vision, 42-56; hearing, 106-11, 
smelling, 141-4; tasting, 170-4; 
touching, 184-8; on sensation in 
general, 210-15; on sensus com- 
munis, 260-76; colours, infinite, 343 
Plato and Democritus, 42; on 
colours, 43; on psychology, 43; 
reduces the four elements to geo- 
metrical figures, 43; his physics, 
43; primitive triangles, 43; rational 
soul in cranium, 44; on intra-ocular 
light, 44 ; on visual function, 44; on 
organ of vision, 44; the Demiurgos, 
44; visual sensation, what, 45; sleep 
and dreaming, 46 ; and Empedocles 
as regards vision, 46, 49; visual fire 

‘ quenched’ in darkness, 46; medium 
of vision, 47; compared with Empe- 
docles as to colour-theory, 49; pri- 
mary colours, 52; deprecates experi- 
mental test of his colour-theory, 52; 
agrees with Democritus and differs 
from Aristotle as to leek-green, 53; 
agrees with Aristotle as to ro Aéiov, 
53; his theory of colour, not atom- 
istic, 54 ; Platoand Democritus, criti- 
cized by Aristotle, 62; his theory of 
constitution of visual organ criticized, 
83; anticipates Aristotleas to psycho- 
logical importance of hearing, 111 ; 
reference to Alcmaeon, 131; his 
theory of the non-classification of 
odours, 143 ; ‘general feeling,’ 185; 
the ‘tangibles,’ 185; anticipates 
Locke, 185; his explanation of 
‘heavy’ and ‘ light,” ‘upper’ and 
‘lower,’ 186; treats of object, not 
of function, of touching, 187; his 
definition of aic@no1s, 210-11; does 
not distinguish aicOnos as perception 
from same as ‘fecding,’ 211; his episte- 
mology, 214 (see 270); contrasted 
with Aristotle as to nature of aia@nots 
214-15; Phaedo, basis of, attacked 
by Aristotle, 221; ascribed synthesis 
to thought alone, 260; for him ra 
Kowa are perceived by no bodily 
organ of sense, 262; anticipates 
Aristotle on memory, 266; the as- 
sociation of ideas (in reminiscence), 
267 ; implicitly distinguishes cogni- 
tive aic@nos from aicéyas = feeling, 
270 (see 214); adopted three dpyat 
of puxn, 275; Plato and Aristotle, 
their views of synthetic faculty, 276; 
his definition of dvapyyois unfairly 
criticized by Aristotle, 313; did he 
regard the blood, or the air in the 
blood, as distributory of sensory «w7- 


ges? 335. 


346 


Pleasure, of smell, not merely nega- 
tive, 144. 

Pleasure and pain accompany ¢fapr- 
racia, 296. 

Plenum (and vacuum) destitute of 
qualities, 36. 

Poetry and madness, 305. 

Polybius, 201. 

Plutarch, 255 2. 

Pores, 17, 18; of fire and water alter- 
nate in eye, 19, 35; of skin, in re- 
spiration, 133. 

Portrait, of absent friend, 312. 

Position, of atoms, 36. 

Potentiality and actuality, 63, 217, 
220. 

Prantl, C., 13, 20, 22, 31, 40, 45, 49, 
50, 51, 54, 60, 62, 66, 68, 69, 75, 
76, 318. 

Presentation (and representation), 250; 
faculty of, 290. 

Primary colours, 21; according to 
Empedocles, 22. 

Primary (and secondary) qualities, 25, 
52. 

Primary qualities, of each atom fer Se, 


37. 

Priscianus Lydus, 301. 

Projectiles, 110. 

Prophecy and inspiration, 272-3. 

Propoition, in mixture of black and 
white, 70. 

Protagoreo-Heraclitean doctrine of 
perception, 54-6; sensational scep- 
ticism, 213. 

Psychology, without metaphysics, 2; 
as conceived by Greeks, 8; helpless 
as regards tasting, 160. 

Pupil, of eye, 9, 10; pupil and vision 
to 6 é¢0adyds what soul and body 
a to 76 (gov, 80; asort of lamp, 

Pure (and impure) colours, 71. 

Purity of colour, 33, 72; of sound, 102. 

Purple, 33, 75. 

Pythagoreans, 49; called superficies 
Xpold, 59, 71, 72, 109. 


Qualities, ‘primary and secondary,’ 
25; subjective, 54-6; four primary, 
of matter, 329. 

Quantity, determinate and indeter- 
minate, 297. 

Quarter-tone, 128. 


Rainbow, 66, 67, 76. 

Ratio, of blacks to whites in colour- 
composition integrally expressible, 
or not, 70; harmonic, 10g; of mix- 
ture of elements in bodies, their true 
vais, 240, 
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Rational psychology, 6. . 

Rational soul, how it controls appe- 
titive, 272. 

Ray, visual, 12. 

Ray-image, 17. 

Rays, Empedocles’ theory of, 18; con- 
fluence of, 18. 


| Realism, Aristotle’s, 238. 


Reason (and sense), 7 ; does not cog- 
nize time, 308. 

Reasoning, trains of, 124. 

Recollection, illustrated by dove-cote 
simile, 267; see Reminiscence. 

Red, consists of same atoms as hot, 
31, 32, 525 75+ 

Reflexion, vision due to, II, 12, 41; 
not due to, 25; cause of image, 25; 
Democritus and, 26; does not for 
Diogenes completely explain vision, 
42; a means of colour-production, 
65,66; taking place everywhere and 
always, 66; a weakening of the 
dys, 67, 82; of sound, 113. 

Reflexions, plurality of, how seen, 28, 


39- 

Refractive property of crystalline 
lens, 9. 

Reid, on touching, 247. 

Remembering, without recollecting, 
213, 

Reminders, 312. 

Reminiscence, illustrated by dove-cote 
simile, 266; differs from memory, 
307, 323; differs from re-learning, 
re-experiencing, 314; efforts of, de- 
scribed, 316; conditions most favour- 
able for, 316-17; involuntary as well 
as voluntary, governed by laws of 
association, 317; failures of efforts 
at, (@) from chance, (6) from dis- 
tracting causes, 319; diagrammatic 
illustration of, from similar triangles, 
321-2; involves corporeal process, 
324. 

Representation, 290. 

Representative payvrdopara, 312; Kiwh- 
TELS, 320. 

Res naturae, or atom-complexes, 
compared with atoms, 182. 

Resin, 173. 


| Respiration, requisite for ¢wvh, 118; 


twofold purpose of, 118; Empe- 
docles’ theory of, followed by Plato, 
133. 

Retention (uvjun), illustration of, by 
wax-block, 267, 289; distinguished 
from recollection (dvapynots), 313. 

Retina, 5,9; non-identical parts of, 91. 

Retinal image, unknown, 87; stimu- 
lation, Io. 

Kevelations (inspired) recedved only 
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by persons of low type, znterpreted 
by those of superior intelligence, 273. 
Rhythm, rio. 
Ribot, 320. 
Rohde, E., 204, 205, 253. 
Romanes, G. J., 101, 104, 148. 


Saline taste of sea, 168. 

Sanguineous animals, 148. 

Sapidity, its origin, 175. 

Saps (xupot or xvAoi), 171; fourfold, 
ves 

Savour, genera of, in water, 161; 
a genus included between contraries, 
175; physically defined, 175. 

Scale of sense within sentient soul, 231. 

Scales on eyes, creatures having, 80. 

Scent followed by hound, 135. 

Schaubach, E., Axaxagoras, 168, 170. 

Scientific method, 4. 

Sea, shines at night when struck, 66; 
contains sweet particles, 161; its 
saline taste, 168; water of, contains 
earth, 153. 

Seal-ring, 224, 310. 

Secondary and primary qualities, 25, 
37, 256. 

Seeing (see Vision), 7; inanimatethings 
should see if seeing is but mirroring, 
39; takes place without image, 39; 
due to reflexion, 41; explanation of, 
49; not result of merely mathematical 
relation between eye and object, 86; 
contributes to well-being of animal, 
87-8; inferior to hearing in its in- 
direct—superior in its direct—results, 
88-9 ; highest of the externally me- 
diated senses in biological impor- 
tance, 88; its evidential worth, 89 ; 
gives particular, hearing universal, 
knowledge, 123-43 subjective me- 
dium of the water in eye, 242; how 
we see that we see, 288; the agent 
of, coloured, 288. 

Seething, in production of acid, 172. 

Self, consciousness of, 273; conception 
of, 290. 

SENSATION, IN GENERAL, 202-49; 
Alcmaeon on, 203-4; Empedocles, 
204-5; Democritus, 205-8; Anaxa- 
goras, 208-9; Diogenes, 209-10; 
Plato, 210-15; Aristotle, 215-49; 
chief questions concerning, 202, 226; 
quality of sensation, 24; seat of, the 
heart, 132 ; Empedocles, account of, 
136; not distinguished from per- 
ception, 202; from feeling, 273-4; 
do sensations realize themselves in 
special organ alone? 79, 325-9. 

Sensationism, 54-6, 263. 

Sense, exact impressions through, im- 
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possible, 24; exercise of, painful, 
209; sense and thought, distin- 
guished, 229; ‘higher’ in proportion 
as it apprehends form without 
matter, 231; source of its discrimi- 
native power, 232; each particular 
at times invested by Aristotle with 
functions of sensus communis, 233; 
relation between organ and object of 
sense, how conceived by Aristotle, 
233-4; Aristotle’s theory of it, to be 
consistent, should attribute synthesis 
to its most elementary functions, 
286; one sense corrects another, 
304; mediate senses, biological 
worth of, 87-8; all connected with 
brain, 132; the five senses, 207; 
not more than the five, 246-9; the 
senses zzstruments of soul, 261; 
the special, suspended during sleep— 
Aristotle’s inconsistency, 307. 
Sensible distinctions, due to gayracia, 
£377. 
Sensibles, the common, 88, 250; 
Plato’s common sensibles, 262. 
Sensorium, impulses conveyed to, by 
TO ovppuToY TYEVHA, 122, 333-6. 
Sensory weakness of old age, due to 
defects of body, not of soul, 92; 
function without organs, 101; power 
proportioned to magnitude of or- 
gans, 103; discrimination, 104 ; 
organs, connected with heart, 119- 
20; those of man purest and most 
discriminative, 121; organ, a mean, 
2243; organ, essentially what, 224; 
faculty, each a formal unity, or unity 
duvapet, itsaioOnra an unity yever, 232. 
SENSUS COMMUNIS, 250-336; Alc- 
maeon, 251-2 ; Empedocles, 253-4; 
Democritus, 254-6; Anaxagoras, 
256-8; Diogenes, 258-60; Plato, 
260-76; Aristotle, 202, 203, 276- 
336; its general functions for Aris- 
totle, 250-1; its organ for Dio- 
genes, 258; how it applies itself at 
once to different objects, 279; not 
only potentially but actually presents 
contraries, illustrated by 4 orvypy, 
280; its function illustrated by unity 
of ratio, 281; a mean, like each 
special sense, 281; its objects, 250, 
282-3; incongruity in Aristotle’s 
position respecting it, 283, 286; per- 
ceives peyebos and xpdvos, 283; Ta 
Kata ovpBeBneds, 285-6; involves 
inference both as to 7a scowd and as 
to Ta Kata ovp., 286; its being di- 
rected to aic@nyara, rather than to 
aic@n7da in space, the secret of its 
powers, 287-9; renders possible a// 
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perception of relations, 287; gives 
consciousness of perception, 288 ; 
the faculty of sleeping and dreaming, 
299-307 ; of memory and remini- 
scence, 307-25; its relation to 
special senses not clearly stated by 
Aristotle, 325-8; its organ and the 
organ of touch, 328-30. 

Septum of nose, 147. 

Sequence, invariable or ws émi 70 
moAv among KuwHgeIs, 315; necessary 
in physical, not in psychical, sphere, 
315; of psychical «vjoes corre- 
sponds to objective sequence of events, 
aT, 

i ee in reference to colour pro- 
duction, 32. 

Shakespeare, 294, 305. 

Sharp and grave, 108, I17. 

Shield pierced, illustration from, 194. 

Shock, physical cause of sound, 113; 
of voice, 119. 

Siebeck, H., Gesch. der Psych., 12, 15, 
16, 206, 252. 

Sight, sense of (compare VISION and 
SEEING), 9; Aristotle on, 56-92; 
perfect condittons of, 80-1; by day 
and night, 81; far and clear sight, 
81; sense of its biological worth, 
87-8; the guide o movement, 89 ; 
most immediate in its effect on the 
emotions, 89; its aesthetic worth, 
89; errors of, false judgments as to 
distance, and magnitude, and illu- 
sions, e. g. as to HALos modtatos, go ; 
defects of, not due to defects of 
Yuxn, 92; biologically more im- 
portant than hearing, 123; superior 
to touch as evidence, 201, 304. 

Similarity, 316-17 (see Association). 

Simplicius, 17, 30, I9gI. 


Sleep, 46; its causes, 252, 254, 255, 


256-7, 300-1; affects all special 
senses together, 300; affects all 
animals, 300; phenomena on border- 
land of, 307. 

SMELLING, 131-59; Alcmaeon on, 
131-3; Empedocles, 133-6; Demo- 
critus, 136-7; Anaxagoras, 137-40; 
Diogenes, 140-1; Plato, 141-4; 
Aristotle, 144-59. Medium of, for 
Plato, 48; modern psychology as 
to function of, 133; at distance, 138; 
during inhalation, 138,150; due to 
air round brain, 140; in whom most 
acute,140; organ of,141,146-7; func- 
tion of, not explained by Plato, 141; 
object of, not classifiable into genera 
and species, 141-2; its pleasures not 
merely negative, 144; man’s sense 
of, imperfect, 144; difficulty of treat- 


ing psychologically, 144; medium of, 
147-9, 242; organ of, consists of fire, 
148, 243; organ of, in fishes and 
insects unknown, 148, 150-1; con- 
ditions and elements of perfect, 149 ; 
is to health as taste to nutrition, 158 ; 
sense of, midway between touch and 
taste, and sight and hearing, 158. 

Smooth, the, cause of reflexion, 66 ; 
shines in darkness without giving 
light, 83. 

Smoothness of ‘ pupil,’ 64. 

Snow, black, 40. 

Socrates, when young, interested in 
psychology, 131, 269 ; his complaint 
against Anaxagoras, 256. 

Solidity and hardness, 182. 

Sophists, 3. 

Soul, its relation to body, as form to 
matter, 217 seqq.; material accord- 
ing to Democritus, 24; atoms of, 
24, 255; transmigration of, absurd, 
220; not to be explained materially, 
221; not like body a 7dde tt, 221, 
223; not a magnitude, 222; and 
body not one thing, nor yet two. 
things—the expressions improper, 
222; unityand plurality of, illustrated, 
225; three kinds of, 225; like a 
book, 263; the rational, in cranium, 
272; 

Sound, pitch of, 108-10, 117, 127-303 
sound- (or air-) wave, 95; dmdpporat 
of, 98; a stream of atoms, gg, IOI ; 
why perceived by ears alone, 99; 
vocal, 99; caused by air in motion, 
104; incorporeal, 107; a shock, 
108; either gavyn or Wdpos, 111; 
actual or potential, 111; three con- 
ditions of its production, 111-12; 
heard in water, 112; travels, 115, 
127; articulate, how caused, 115-16; 
concords, ate sounds in, heard co- 
instantaneously ? 127; a shock im- 
parted to brain and blood, 275. 

Spatial objects, how remembered, 3213 

Special organs of sense: their physio- 
logical connexion with the central 
organ, 331-2. 

Species, 217. 

Specimen = ef5wdov, 30. 

Spectra, 29. 

Spheres, music of, 112. 

Spinal marrow, 269. 

Spinoza, 244. 

Spirit, connatural (70 odpgurov mvev- 
Ha), 120, 333-6. 

Spring, inner, needed for reminiscence, 
314-15. 

Stallbaum, 107. 

Stewart, Prof. J. A., 289, 319. 
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Stimulus of perception, 8. 

Stobaeus, 7,12, 15, 17, 21. 

Stoic school, 7, 132. 

Strato (or Heraclides), originator of 
vibration theory of sound, 110, 116- 
¥7; P30. 

Structure of organs of sense, 239- 


40. 

Substrate is what is changed, its 
qualities alternate, 63. 

Sun, shines crimson through fog, 72. 

Superficies (€mpdveta) is to solid de- 
terminate body as colour (xpoid) to 
the diaphanous in such body, 68. 

Superposition, theory of colour com- 
position, 70; better than juxta- 
position, 73. 

Susemihl, F., 61. 

Sweet, things seem bitter, 176; the 
nutrient, 177. 

Symmetrical pores, 19, 21. 

Symmetry between objects and pores 
of organs, postulated by Parmenides, 
Empedocles, Anaxagoras, Demo- 
critus, Epicurus, and Heraclides, 161. 

Syncritic effect of black, 50. 

Synthetic function, 251; ascribed to 
intellect by Plato, to ato@nois by 
Aristotle, 215, 261-2. 


Tangibles, the d:apopai of body qua 
body, 241; the ultimate, 190. 

Taste, a mode of touch, 87, 174,177; 
biological worth of, 87-8; sensations 
of, how effected, 170-1; the various, 
explained, 171-2; and nutrition, 174. 

Tasteless substances, inodorous, 152. 

Tastes, pungent and astringent, analo- 
gous to hot andcold, and to white and 
black, 50; and odours, physical and 
sensible analogies between, 145; 
pleasant, often deceptive, 157; of 
plants and fruits, 162; only sub- 
jective, 163; seven species of, 167, 
177; where one is, all are; none 
exist in water Zer se, 174; medium 
Of, 174, 175; contraries, 175; in- 
volve mixture, 176. 

TASTING, ancient Greek psychology 
of, 160-179; Alcmaeon on, 160; 
Empedocles, 161-3; Democritus, 
163-7; Anaxagoras, 167-8; Dio- 
genes,169-70; Plato,1 70-4; Aristotle, 
174-9; effected by contraries, 167 ; 
impossible if tongue be excessively 
dry or moist, 176; referred to heart 
by Plato; organ of, 160, 161, 164, 
169, 170, 175 seqq.; odsect of, 160, 
161, 163 seqq., 168, 169, 171 seqq., 
174 seqq. 

Tear, how formed, 51. 
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Temperament, o eye, 20; the four, 
theory of, 253. 
Test-tubes (Sox:ueta) of tasting, 170, 


274. 

Themistius (Soph.), 113, 285,315, 319. 

Thinking, in one’s power, 229-30. 

Thought and sense, distinguished, 229. 

Timaeus Locrus, 187. 

Time, not cognized by vods but by 
aic@nois, 308; importance of, for 
reminiscence, 319 seqq. ; sense of, is 
faculty of memory, 320. 

Time-conditions, thinking dependent 
on, 297. 

Time-intervals, imperceptible, 73 ; 
none absolutely imperceptible, 127. 

Time-marks, mnemonic, 321-2. 

Tissues, bodily, formed of the four 
elements, 237. 

Tones, height and depth of, rog. 

Tongue, like sponge, 169; properly 
medium, not organ, of taste, 174-5 ; 
is organ of touch, 176. 

Torstrik, A., 113, 114, 152, 285, 298. 

TOUCHING, 180-201; Alcmaeon on, 
180; Empedocles, 181; Democritus, 
181-4; Anaxagoras, 184; Diogenes, 
184; Plato, 184-8; Aristotle, 188- 
201; all senses, modes of, 24; in- 
volves a medium, 773; its essential 
orgam is not odpf, but related to 
aapé as képn to 7O Siapavés as a 
whole, 80; sense of, biologically 
regarded, 87-8; analogy of, to hear- 
ing, 116; organ of, requires earth 
and fire, 1973; possession of, dis- 
tinguishes animal from vegetable, 
197; its organ most composite of all, 
197-8; for Aristotle as for Demo- 
critus involved in all the other forms 
of sense, 230, 328; can exist with- 
out the other senses, 230; really 
a cluster of senses, 189; sense of, 
noi the sensus communis, 278; in- 
ferior to sight as evidence, 201% ; 
corrects sight, 306; its organ and 
that of sensus communis, 328; the 
primary sense, and origin of all 
others, 180, 197, 329; man’s sense 
of, pre-eminently fine, 144; obyect of, 
182, 188, 195 seqq. 

Train, of muvnoes, 319. 

‘Transparency, 50, 51. 

Transparent bodies, 19. 

Trendelenburg, F. A., 114, 129, 197, 
281. 

Trojan horse, Plato’s simile, 261. 

Trumpet (or gong) within ear, 95. 

Trath 3: 

Tympanic cavity, 96 ; membrane, I15. 

Tympanum, 93. 
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Unconsciousness, its cause, 333. 
Unison, 127. 

Unit lengths or powers, 71. 

Units, monadic, 71. 

Universe, visible and tangible, 188. 


Vacua, resonant, 93. 
Vacuum, effect of, in vision, 27 ; =the 
air, 93; determines sound-production, 


113. 

Van Helmont, 149. 

Vanished (idea), 317. 

Vaucanson, his automaton, 332. 

Veins, 5. 

Verjuice, 174. 

Vibrations (of air), 933; vibration- 
frequency, 110, 128 ; coincident, 128. 

Violet, 52, 61, 67; dark violet, 52. 

Visible in darkness, 64. 

VISION, 9-92; Alcmaeon on, II--13; 
Empedocles, 14-23; Democritus, 
23-37; Anaxagoras, 37-40; Dio- 
genes, 41-2; Plato, 42-56; Aris- 
totle, 56-92; by night, 42; medium 
of, 47-8; not by dmoppoai, 57, 87; 
involves no temporal process, 59 ; 
impossible, if object be placed on 
eye, 78; function of, 79; organ of, 
79, 82; perfect, conditions of, 80; 
implies process only from object to 
eye, 86; relation of object to organ, 
87; double, 306 ; hypermetropic, g1 ; 
multiple, 91; myopic, 91; in time, 
=memory, 320; object of, 17, 26, 
30 seqq., 40, 48 seqq., 56 seqq. 

Visive (part of eye), 21. 

Visual, agency (fire), 48; current, 45; 
ray, proceeds in straight line, 65; 
power, differences of, 19; organ 
proper, évrés, 85; illusions and 
hallucinations, gi-2. 

Void, existence of, asserted by Demo- 
critus, 23; space, colourless, 59. 

Von Jan, C., 128, 130. 

Vortex-ring, 113. 
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Wachtler, J.. Alcmacon, 11, 15, 93, 


94, 103. 

Wallace, E., 281. 

Water, intra-ocular relation to fire in 
visual function, 11-13, 16 seqq., 25- 
6, 80-3; diaphanous, 57; black, 65; 
essential part of visual organ, 84-5 ; 
of eye, a secretion from brain, 85 ; 
the cold and moist, 152; fer se 
tasteless, but qualified to sapidity, 
167; four species of sapid, 171; can 
things submerged in, touch one 
another ? 193. 

Wax-block, illustration of memory, 
264. 

Weakening of djus, three grades of, 
corresponding to chief rainbow 
colours, 67. 

Wendland, P., 321. 

White, cognized by the fire in eye, 
19; =the smooth, 30, 31; a posi- 
tive, 36, 68; diacritic, 50, 68; and 
black ‘analogous to’ hot and cold, 
pungent and astringent, 50; dilates 
visual current, 51; a primary colour 
(for Plato, the others being Jd/ack, 
bright, and red), 52,61; the colour 
of fire, 65; and black analogous to 
light and darkness, 68; and black 
explained, 68-70; ofeye, 85; white- 
ness, white thing, 55-6. 

Windpipe, the, 118, 335. 


Wine, 173. 
Woad-colour, 33, 53. 


Words, ovpuBoda, 123. 


Wundt, W., 109, 128, 143. 


Xenophanes, singled out principal 


rainbow colours, 53. 


Yellow, w&ypdv, 52. 


Zeller, Prof. E., 18, 75, 95, 106, 116, 


130, 148, 158, 206, 244, 273, 313, 335. 


Zig-zag pores, 35. 


II, GREEK 


ayyetov, 95. 

aypauparos: ayp. Woot, I1g. 

ddiaiperos, 279. 

advvapia, 301. 

ap, 2° 42, 93, 105, 113 seqq., 148, 
if 


aicbavecbat, 202 seqq., 223 seqq., 251, 
261. 

aicOnpa, 287 seqq. 

aicOnois: (a) 7m general, 202 seqq., 
def. Plato, 216, def. Arist., 223 seqq., 
KpLTLK, 2333 = €ld0s aidOnray, 238; 
only five aic@jces, 246-9; cognitive, 
its seat, 273; (b) = feeling, 211 seqq., 
270 seqq.; (Cc) Kaw? aicOnots, 215, 


233, 236, 250 seqq. Synonyms for, | 


250, 278, 284, 287, 328; aicOnoeas = 
aic@ntnpia, 240. 

aicOnTnpiov, 224 seqq., 239 seqq., 267, 
328 seqq. 

aicOntikds, 202 seqq., 235; TO aiaOn- 
TiKOY TavT@V, 281. 

aig@nrés, 206-7, 229, 234. 

aimpetcba., 95. 

akon, 93 seqq.; = 70 aicOnrhproy rips 
ak., 242. 

aKodovdely, 314. 

doves, 112. 

duriveidwrov, 17. 

ddAolwats, 54, 63, 208, 226 seqq., 239. 

Gdoupyos, 35, 52, 67. 

avaykn: Kivnows é€ avdyrns, 315. 

avadupiacis, 148, 154 seqq. 

dvarAacda, 28, 65 seqq. 

dvakdaats, 26, 65 seqq., 82 seqq. 

avaAnwis, 313. 

avadoyia, 188. 

dvayipynowecda, Diog., 259; Plato, 
264, 267 seqq.; Arist., 312 seqq. 

dvapurvnots, Plato, 264 seqq.; Arist., 312 


seqq. 
avOpaé, 65, 83. 
dyTavyei, 12. 
aYTNXELV, 93. 
dvrixetoOa, 61, 
avrirapyis, II. 
avTiAnwus, 11. 
avTimepioTaais, 302. 
avripaivew, 11. 
doparos, 56. 


dméppova (or adroppon), 14, 19, 28, 24, 
32, 47, 51, 54) 77, 135, 181, 204 
(sub Emped. and Democr., passin). 

dréraots, dist. dveais, ériracts, 118. 

dmroTrumwaots, 27. 

dmtTitds, 180 seqq., 244 seqq., 278, 
328. 

amrdés, 180 seqq. 

dpadrns = pavorns, 169. 

apiOpos ; év ap., 71-2. 

appyovikn, 127. 

dprnpia, 108, 118, 335. 

adpxy, 212, 302, 315, 331 seqq. 

ATAKTOS, 72. 

arpis, 154. 

dromos: ?dm darémav for amd Térwy, 
318. 

apn, 180 seqq., rel. to other aicdnoets, 
231 seqq., 248. 

axwpioros, 278 seqq. 


Bastots, 40. 

Bapvs, of sound, 108, 116. 
Barpaxot of mewAacpEvot, 332. 
Bagn, 158. 

Byrds, 16, 


yevots, 160 seqq.; y. dy TIS, 200. 
*yevaTos, 160 seqq. 

yAavtorns, 85. 

yA@rra, 160 seqq., 189. 

vyovipos : TAY. oTéppara, 336, 
ypauparevs, of memory, 263. 
ypapn, 310. 


SexeAlorns, 30. 

deixedov, 25, 29, 99, 254. 

5idDects, 23. 

Siadey7n (? = d:aOnexn) Democr. = tafis, 
37, 182. 

diduptows, 170. 

SiaxpiTixds, 31, 51,53, 68, 173. 

dedAexros, 118. 

diapavns, 13, 57 seqq., 78. 

diaxetoOa, 34. 

diayuTiKos, 173. 

divn, 334. 

Soxipeov, 170, 

ddfa, 268. 
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SofacTiKds, 301. 
Sivapus, 279, 326. 


éyelpey > eypnyopevat, 300. 

éyxaraBvocovc0a, 255. 

éyxépados, 269 seqq. 

eypyyopots, 223. 

éyxuuos, 152, 242. 

€00s, 315. 

eidos = species, dopa@v, 141 Seqq., 155 
seqq.; vdarav, 173; Kivnoews, 213; 
=ovcia } KaTa Adyor, 217; IC VAN, 
218 seqq.; Témos or elds cidav, 238; 
ei5, 7a avev bAns in dvapyyats, 320-3. 

eldwAov, 29, 254. 

eixv, 263. 

elvac: TQ ef. Erepov, 225, 279. 

eioxpiots eidwAwY, 29. 

€xaoTos: TA Kad Ex., 229 Seqq. 

éxparyetov, 265. 

éxrés: 7a éx.=things in space, 296. 

éAxewv, 138. 

éAtis, 264, 308. 

€upacts, 25, 30, 42, 82. 

éuibuxos, 28, 221. 

éupuxpos, 28. 

évappoTrey, 49. 

évépyeia, 217, 220 seqq., 279, 

évoTrolety, 254. 

évredéxela, 217, 220 seqq. 

évrés: TO é., 

éfis IC orépyois, 65; = relative state, 

ADS aa 

efodos: é€. pvnuns, 264. 

éfw = dvev (or xwpis), 198. 

énidoots eis abd, 234. 

émdAvppa, 151. 

emixpivery : TO Kdpiov Kal Emcxpivoy, 287. 

émiAapTey, 20. 

EMLTAATTELY, 20. 

émmodaats, of colours, 72. 

émmpdaOnors, 36. 

émipavea, 60. 

evdvmopos, 31. 

evOUTpuTos, 31. 

evOvwpia, 303. 

evKpacia, 201. 

evAoyoros, 7I. 


(yypdonpa, 210 seqq. 
(vypapos, 263. 
(@ov, 217 seqq., 223. 


Hyepovindy, 7d, 132, 210, 252, 259. 
750vn = taste or smell, 168-70. 
Hovopa, 178. 

HmEpos: pos H., 16, 45. 

nxelv, 93, 90. 

X05, 96. 


Beds: 6 év Hutv, 42, 256, 


INDICES 


Geppds : 70 0. Snep moet youipa TA OTe p= 
para, 336. 

Géats, of atoms, 37, 182 ; } map GAAnNAa, 
of colours, 70. 

Onpeve, of voluntary dvdpynots, 316. 

Opavopara, 102. 

Opvmreyv, 102. 


idios : Ta idia, 235 sqq., 282 seqq. 
iAdepa Padé, 17. 

igarts, woad, 33. 

ioos : iow Hxwv, 96. 


Kabapds, 71, 144. 

KaddAov : 7a k., 229 Seqq. 

Kamvos, 149. 

kapdia, 328 seqq. 

Képpata (?), 135. 

xevds: TO &., 933 TOK. THS KEparfs, 
114. 

képpara (?), 135. 

Knpwvos: Kk. éxparyetov, 265. 

xivnots, 54, 62, 70, 78; of sensory 
stimulation, 79 seqq.; of air vibra- 
tions (?), 109; chief among 7a cova, 
262, 285; ‘residual,’ 293 sqq.; se- 
quence of psychic awyoes, 312 seqq.; 
different trains of, 319; time and 
distance represented by psychic «v7- 
oes, 320-3. 

kothos, 93. 

kowds : TAK. TAONpaTA, general feelings 
(Plato), 184; 4 «. aioOnous, 250 seqq. ; 
7a «. (Plato), 263; td «. (Arist.), 
235, 282 seqq. 

kopy = pupula, 9, 80, 242, 327. 

xovpn (Emped.), 16. 

KdxA0s, 93. 

Kpaors, of ‘temperaments,’ 253, 258. 

Kpive, 196, 238; 76 Kpivov, 281. 

KptTiKds : TO péaov Kp., 233 3 SUVapls Kp., 
241, 276 seqq., 326. 

kUplos : TA Kupios aidOnrd = 7a Lda, 236; 
TO KUptov Kal émpivoy, 287. 

kwdwy, in ear, 24, 95 seqq. 


Aeveds: TO X., of eye, 80. 

Adyos, ratio, 117, 225 ; discourse, 123; 
A. and peaérns, 232, 238, 240 seqq.; 
conception, 218, 225, 279. 

Aogds, 31. 

AoxafecOat, 16. 


pavOavey, 88, 123. 

pavos, 138. 

péyas : Ta pw. Kal méppw, 321. 

peyeBos: aic@nots and yvy7 not peyén, 
226. 

Heigts, of colours, 70 seqq. 

HéAas: 70 w., of eye, 80. 


Il. GREEK 


peodtns and Adyos, of sense, 117, 215, 
226, 231 seqq. 

peraBorn, 54, 63. 

MEXpL? BM. THS PuxXTs, 455 we TeV dppa- 
TOW, BI. 

pnveyé, of eye, 16; of brain, 330. 

punpn, Plato, 263 seqq.; Arist., 307 
seqq.; the przws and postertus of 
dvapynots, 314. 

pynpovevpa, 204, 312: 

povn, 292 seqq. 

poppy, of atoms, 163 seqq. 

pio, QI. 


yntn, 128. 

vonpa: TA mpwTa v., 298. 
vous : duuyns, 208, 256 seqq. 
vov: TOV, = oTIypN, 280. 


d5e: Té5€ TL, 217 Seqq. 

b(os (? d07odr), 96. 

606vn, 16. 

épixAn, 154. 

OpoLopepns, 19Q, 237. 

OpLolopopPos, 30. 

dpotogxnpovely, 102. 

dvopa, 124. 

dééus, of sound, 108, 116; of taste, 164. 

épav : 70 épwy, 288. 

dparés, 56. 

éppades, 113. 

dopn, 130 seqq. 

dappaiverOar, 130 seqq. 

dagpaytixés: TO dappayTikdy, 243 seqq. 

doppyats, 130 seqq. 3 7 Jadpnois = Td 
éappayTikov, 243. 

ovs, 93 seqq. 

ovoia: ) méeumTn 65 3 4 KaTa Adyov, 217 
seqq.; ovola, classes of, 217; ovcia 
= vats, 240. 

dpOadrpés (Supa), 9 Seqq., 327. 

dius, visual vay, 25, 66, 84, 91; visual 
current (Plato), 46; visual faculty, 
80 seqq., 221, 223; padcoTa aicOyats, 
231, 2995 327. 


7400s, 309. 

maAdatds ; ia mraAaov, 219. 
mavoneppia, 166, 174. 
mapaTrnpely, 303. 

mapovota, 77. 

nas: TO di mao@y, 127 seqq. 
méApara (?), 135. 

TEVTE: TO Sid wévTE, 128. 
TEpiTTMpPA, 329. 

mepipepys, 31. 

THES, 34. 

TANYN, 102 seqq., 130. 
mAvos, 158. 

mvevpa, air in motion, 94; 70 cvupuTor 


BEARE 
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| mV., I20, 122, 149, 295, 300, 331 


seqq. 

nopos, 86; én mopwy, 122, 136, 331 
seqq. 

TOTALS, 33.4. 

Tpacvos, 33, 53, 67. 

mpeoBurns, QI. 

mpbKkpoaoos, 35. 

mukvos, 138. 

mvp, its varieties for Plato and Aris- 
totle, 53, 65, 83. 

mupwodns : TA Tupwon, 64. 

m@pa, of olfactory organ, 151. 


pely ; wavta pel, 213. 

peta: TO TAs OPews, 46, 51; ATOpow p., 
102. 

4 / a 

puopos, Democr. = oxjpa. 


odpf, 187, 194, 198; a medium, 245. 

onpacia, 125, 

okAnpopbaadpos, 80. 

OKOTELVOS, 57. 

oméppa, 335-6. 

orépnots, XC eis, 65. 

oTlypn = 70 viv, 280. 

oridBev, II. 

orotxeiov: Ta oF., Of Sensory Organs, 
232, 238, 239 seqq. 

ovyKaTepxecbai, 33,4. 

avyepious, 170. 

ov ergs, 31, 

audAoyio pos, 323-4. 

cupBaivey: ra kata ovpBeBnkos ai- 
aOnTa, 235, 268, 282 seqq. 

ovpBorov, 124. 

ovpperpia, 81, 210, 233. 

ovppeTpos, 136, 140. 

oupmacyetv, IOI. 

ovppvecda, 84, 

ouppwvia, 108, 125 seqq. 

ouvavyea, 45. 

JUVEDIS, 252. 

ovvOects, 74. 

ovvievat (-inpt), 203, 251. 

ovorédAccOa, 26. 

oXHpa, 31, 37, 182. 

ow ecOau, 176. 

capa 70 dvw, 64 seqq.; sya and pux7, 
216 seqq., 327. 


Tavads : Tavawrepoy, Emped., 16. 

rafis, 37, 182. 

réppara (?), 135. 

régoapes: TO did Tecodpwy, 128. 

TETAYHEVOS, 72. 

rémos : 7. €i5@V, 2383 dro Tommy (? an’ 
aronwv), 318. 

tpomn (= Géats), Democr. 25, 37, 182. 

TUTOS, 310. 


Ava 
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iypés: 7d by. & Brea, 85; ty. wat 
énpdév = fluid and solid, 190, 195. 

vAn = matter, 2173; IC efSos, 218 seqq. 

trary, 128. 

imepBodn, of sensation, 241. 

inoxeioOar: 7d box, = material ‘ sub- 
ject,’ 217 seqq. 

indAnyis, 89, 309- 

imddouros : ai broA. KWHTES, 295. 


paivebat, 263,290. 

pads, 52. 

gavracia, presentative, } THs xpéas, 
60, 255, 263; representative, 266, 
290 seqq.; p. AoyroTuey, BovdevTiKh, 
208. 

pavracpa, 290 seaq. 

pavracrikds: TO payTagTiKdy, 291 Sseqq. 

pdpuyé = Adpuyé, 118. 

pbdyyos, 126. 

prcé : xpHpa a pr., 503 53, 65, 83. 

powtkous, 33, 53, 67. 

popa, 63, 112. 

ppoveiy : TO @ ppovovper, 269. 


INDICES 


ppdvipos: ppovipwraroyv Tav (euv ay- 
Opwios, 201; TO Ppdvipov, 211, 269. 

vo: pd. Xpwparos, 25,59; true®. ox 
body, 240; = natural /aw, 319. 

pwvn, 104 seqq., 118 seqq. 

pas, 16, 45, 57 Seqq., 5, 83. 


xAwpds, 21. 

xoavn, Emped., 19. 

x6vbpos, 95. 

xpéa or xpord = empavera, 59. 

xX povos, 280. 

Xpmpa = prdé, 50; 57, 60 seqq.; its 
varieties, Plato, 50 seqq.; Arist., 68 
seqq. 

xupds, 160 seqq. 

xwpiley: Kexwpiopévos, 278 seqq. 


Yabupds, IC oxAnpds and yAloxpos, 31. 
popnors, 112. 

Yoos, 93 seqq.; ¥. aypapparot, I1g. 
pox: W.and c@pa, 208 seqq.; 216 seqq. 


wxpos, 21, 52. 


PASSAGES OF GREEK AUTHORS EXPLAINED 
OR. DISCUSSED © 


Empedocles afud Arist. 437° 23 seqq., 
15-16. 

Empedocles afud Diels, Vorsokratz- 
ker (p. 211), 135. 


Plato, 7¢maeus, 67 E, 51; 67 B, 106-7; 
77 8B, 279, 273.- 


Aristotle, 438% 5-16, 25-6; 439° 26, 
60; 440° 3-5, 71-23 430° 29, 90; 
419” 5 seqq., 113; 781° 30 seqq., 
120-1; 437° 13, 1243 918" 4-12, 
127-8; 920° 27 seqq., 128; 425° 5, 
438° 20-5, 443° 21 seqq., 148, 154- 
5, 243-6; 421° 18, 150; 442” 29, 


Oxford: Printed at the Clazems 
fo 
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443" 2, 1525 443° 17, 445° 16, 
157-8 3 423°710, 1913 424° 12, 196; 
435° 11-15, 198; 459° 3, 2125 424° 
16, 2253; 447° Q seqq., 223, 279; 
424 21-425° 13, 246, 249; 426° 
28, 280; 431% 20 Sead 281; 425° 
15°, °27, 284-53; 428° 22-5, 284; 
449” 30-450" 13, 2973 432° 12, 
298; 459° 14, 303; 449° 25-450* 
25, 223° 25, 433° 7, 3083 449” 24, 
309, 3133 450° 27-32, 3115 451° 
4-II, 3153 452% 13 seqq., 318; 
452° 24-30, 319; 452” 17-24, 321- 
33 453° 10-13, 323-45 455" 22, 
328-9 ; 461° 17-27, 334. 
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